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INDICES OF PHYSIOLOGICAL MATURITY: 
DERIVATION AND INTERRELATIONSHIPS! 


ARLINE В. Nicorson* and CHARLES НАМТЕҮ 


Institute of Child Welfare 
University of California 


One of the goals of the Guidance Study has been to determine the rela- 
tive contributions of the various bio-social factors associated with normal 
or deviating personality development. One such factor is physiological 
maturity, but before its relationship to personality could be studied, a 
method of assessing progress along the hypothetical maturational continuum 
had to be evolved. This paper concerns the derivation and interrelationships 
of indices which could be used to this end. 

In this study both external and indirect signs of an individual's progress 
toward maturity were considered. The search for indicators of growth 
rests on the belief that maturity is largely determined by endocrine factors 
evidenced in various discernible phenomena. With this in mind 
workers in the field have used “growth indices” 
"early," “average,” 


, many 
to classify subjects as 
' or “late” maturers, Usually one such measure, e.g., age 
at menarche, is utilized, perhaps with others then related to it. The scores 
of individuals on many variables must be studied, however, before it is 
Possible to estimate the relative validity of any one variable. One of the 
objectives of the Present study, therefore, was to determine the degree of 
generality in adolescent physical growth by means of a factorial analysis of 
the intercorrelations among various measures of maturation. A second 
Objective was to use the general factor, if one should be found in such an 
analysis, as a criterion from which the relative efficiencies of the single 
measures of maturation could be evaluated. Our final goal was to assign 
each young person a Maturity Score which would (@) be based on the best 
Single measure or combination of measures of the hypothetical factor, and 
(6) fall along a continuous rather than dichotomous dimension. 

The development of the Separate measures or indices of maturation is 


described in Section I. The factorial analysis and the derivation of maturity 
TE : 


1 This study was carried ou 


s t under the direction of Dr. Jean Walker Macfarlane of 
the Guidance Study at the In 
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scores are to be found in Section II; Section III presents a discussion of the 
findings. 


Group STUDIED 


The children included in the Guidance Study constituted a representa- 
tive sample of those born in Berkeley, California, in 1928 and 1929. The 
parents of this sample, however, have a higher educational level than 15 
true for the United States at large (8). 

The boys and girls were first brought to the Institute for a complete 
physical examination at the age of 21 months.” Age of Walking and earlier 
measurements of height were available from the data collected in the 
Berkeley Survey (11). At this time there were 252 children in the group. 
Following the first visit, the boys and girls were seen at yearly intervals 
until they were 8 years of age and at half-year intervals thereafter. By the 
time these individuals were 18 years old, 5o families had moved; 39 chil- 
dren had stopped coming to the Institute because they or their parents had 
lost interest in the study; and one child had died. We have measurements 
on from 61 to 92 boys and from 70 to 97 girls at the different age levels. 


I. DEVELOPMENT or INDICES 


Measures of maturity which had been used by other workers and were 
capable of reliable determination were selected for study. Indices used for 
girls were (а) age at menarche, (b) development of breasts, and (c) devel- 
opment of pubic hair; for boys, amount and patterning of pubic hair and 
size of penis and testes; and for both sexes, (4) age at reaching maximum 
growth, (5) skeletal development, (c) per cent of mature height, and (4) 
age of walking. 

'The method of assigning scores on the variables was the next problem. 
It was possible to score in terms of the variable itself (for example, the 
skeletal age an individual had attained at a given chronological age) or 
in terms of the chronological age at which a stated degree of maturation 
(i.e, a particular skeletal age) had been reached. Except in determinations 
of chronological ages for menarche, maximum growth, and walking, the 
former has been the usual practice. The latter method, ie. scoring in 


terms of the chronological age at which given maturational stages were 
reached, was used because it had the following advantages: 


1. The computation of scores in terms of “age at reaching" provided a com- 
mon basis for scoring and evaluating both the continuous and the discrete vari- 


2 Тһе anthropometric measurement program was planned by Dr. Herbert R. Stolz- 
The measurements covering the 18 year period were made by him and the staff phys 
cians: Drs. George Bates, Lcona Bayer, Ellen Brown, Eleanor Erickson, Ann Martin, 
Louis Needels, Harold Roe, Anton Schacfer, Dorothy Sproul, Charles Stevenson, philip 


Van Horn, and Lotta Wolff; and by research associates and assistants; Ed Radsliff 
Margaret Snyder, and R. D. Tuddenham. 
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ables. Thus, the skeletal and sex stages, for example, had as a “base line” a 
common dimension with equal intervals. 
2. The means and sigmas of each variable could be calculated in chronological 


age units, thus permitting each subject’s development on all variables to be гер- 
resented оп а single graph. 


Following this over-all plan, an individual’s chronological age score was 
computed for every index, and norms were calculated for each variable. 
Relationships between measures and ratings were determined by use of 


product-moment correlation coefficients.’ In the following pages each index 
will be considered separately. 


Age at Maximum Growth 


This index is the chronological age at which the largest increment in 
standing height occurs during the adolescent period. The procedure is 
taken from Shuttleworth (14). The only departures of consequence are 
the use of half-yearly rather than yearly increments, and the designation 
of Age at Maximum Growth as the midpoint rather than the end of the 
age interval during which the largest increment occurred, thereby allowing 
errors to vary unsystematically. Taking the end of the interval as Age at 
Maximum Growth will increase the value of the mean age, since all errors 
are positive, i.e., overestimate the true value. If the midpoint is used, some 
errors will be positive and some negative in value and will tend to cancel 
out each other. 

In order that a determination of reliablity could be made, two methods 
of designating Age at Maximum Growth were used: (4) graphic and (5) 


arithmetic. The graphic method determined rate of growth per half year 
by the following procedure: 


l. For each individual, a graph was made with age on the horizontal axis 
and height increments on the vertical axis. The height increments w 


ere plotted 
at the age levels of the original height measurements. 


2. In the typical case, the interval in question was exactly one-half year, and 
No correction of rate was necessary, only the midpoint correction being made, 
ie, the amount of the increment being plotted at the midpoint of the age 
interval, 

3. If, however, a height measurement had not been made exactly at the half- 
Year interval, the increment was plotted at the end of the irregular interval and 
8 diagonal drawn from this point to the abscissa at the beginning of the interval. 
From the abscissa at a point a half year to the right of the beginning of the 
ын val, a perpendicular was erected. The ordinate value of the point of inter- 
hale of this perpendicular and the diagonal indicated the rate of growth per 
Period of Thus, an original increment of four centimeters occurring over a 
ч... 9 eight months would be plotted as a rate of growth of three centimeters 

3 
Жы we the arduous clerical and statistical work was done by Ben Ard, Lee Cohen, 


Toshiko Ones Philip Deuel, Natalie Dukes, John Enright, Britomar Hanlon, and 
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per half year. The midpoint of the irregular interval then was designated as the 
locus of the increment. 

4. To neutralize the remaining irregularities due to errors in measurement 
or to actual irregularities in growth, a relatively smooth, free-hand curve was 
drawn through the midpoints. The maximum of the curve was determined and 
the corresponding age recorded as Age at Maximum Growth. 


The arithmetic method was suggested by Shuttleworth (14, р. 3): “If the 
Harvard Growth Study had obtained its measurements at quarterly or 
even at semiannual intervals, determinations of age at the close of the year 
of maximum growth in standing height would be comparatively simple. 
It would only be necessary to compute the successive annual increments and 
select the point at which the largest increment in standing height occurred.” 
When half-yearly increments were considered singly, however, the errors 
of measurement were almost as large as the trends we wished to measure, 
but adding to each half-yearly increment the increment for the preceding 
half year gave yearly increments relatively larger than the errors of measure- 
ment. From these progressively shifting annual increments, the midpoint 
of the largest was obtained and designated Age at Maximum Growth. 

Since the graphic method gave a pictorial representation of this growth 
pattern for each individual and equalized increments over the whole age 
span in question, it was used to determine Age at Maximum Growth. Its 
reliability was checked by comparison with the results from the arithmetic 


method. 


Results. Among Age at Maximum Growth determinations for 86 boys, 
there were six instances where the difference between the two methods was 
greater than a half year; for the 87 girls, there also were six differing by 
more than a half year. Two judges inspected the graphic and arithmetic 
determinations to find the cause of the discrepancy in these 12 cases and to 
choose one of the two Age at Maximum Growth scores, the choice being 
based on such considerations as missing measurements, unequal intervals, 
and changes due to smoothed curves. This inspection revealed, in addition, 
that the 12 disparate cases had relatively flat increment curves. 


Tasre а 


INTER-RATER AGREEMENT OF MAXIMUM GROWTH DETERMINATIONS 


шиний Boys Girls 
Cases N r N r 
АП determinations $6 4.80 s — T9 
Cases with greater than half-year differences omitted .. 80 +96 81 +.96 
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Determinations of inter-rater agreement using the graphic method were 
made for each sex with and without the disparate cases. The results are 
presented in Table 1. The correlation coefficients are .80 for boys and .94 
for girls when based on all determinations, and .96 for both sexes when the 
cases with greater than half-year differences are omitted. On the basis of 
these data, the graphic method was used routinely to estimate Age at Max- 
imum Growth for all cases where the difference between the two methods 
was less than one-half year, and the judges’ choice governed the remaining 
12 cases. 


TABLE 2 


CHRONOLOGICAL AGE AT WHICH MAXIMUM GROWTH IS ATTAINED 


Boys Girls 
Mean Sigma Mean Sigma 
Cases N (years) (ycars) № (years) (years) 
Аан uncut t e ина 86 1377 117 87 1151 143 
Minus cases with greater than .50 dif- 
ference in the two determinations .. 80 13.75 1.07 81 11.51 1.12 


Means and standard deviations of Age at Maximum Growth scores are 
presented in Table 2. The average Age of Maximum Growth is 11.5 years 
for girls and 13.8 for boys. It is interesting to note that there is virtually 
no difference in these results whether one considers only the smaller, more 
reliable groups or adds the judges’ ratings for the originally discrepant 
cases. The distributions of Age at Maximum Growth for both sexes are 


shown in Figure 1, the earlier maturation of the girls being strikingly 
apparent. 


Stages in Sexual Development 
The assesment of growth in sexual development was based on the tem. 
poral sequence in which discernible changes occur in external sexual charac- 
teristics of males and females. For boys, penis size and amount and pattern- 


Ing of pubic hair were chosen; for girls, breast development and amount 
and patterning of pubic hair. 


Male scale. Greulich has pointed out that: “The increase in the size of 


the testes f 1 
te - + penis are among the earliest detectable signs of beginning 
M йн ээн — by a year or more the first appearance of definite 
» The i i itali 
2. ре in the dimensions of the male external genitalia 


ately by means of serial photographs . . > (5, р. 67). 
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AGE AT MAXIMUM GROWTH 


! 
i 


Percent of Cases 
o 


9 10 Ш 12 15 14 15 16 17 
Chronological Age іп Yeors 


Ficure 1 


From these considerations and the study of distributions of facial and axil- 
lary hair, Greulich et al. developed a five-category scale to be used in rating 
stages of sexual maturity in boys (6, p. 15). Since his approach fitted our 


eed : 4 
purposes, the five classifications plus the photographic standards were used. 
In summary, these stages were: 


Sex Stage І —Penis, testes, and scrotum are essentially the same as in early 
childhood. 


Sex Stage II —Testes and penis have noticeably enlarged; lightly pigmented 
downy hair has appeared. 


Sex Stage Ш--Тһе penis has appreciably lengthened; downy hair is interspersed 
with straight coarse pigmented hair. 


Sex Stage IV—Larger testes and penis of increased diameter are apparent. Pubic 
hair looks adult but its area is smaller. 


Sex Stage V —Genitalia are adult in size and shape; pubic hair is adult. 


Female scales. In girls the differential development of breasts and pubic 
hair necessitates the use of separate scales for each variable. After consid- 
ering the breast development scales of Stratz (5, p. 66) and Reynolds and 
Wines (12, p. 5), the following scale was devised: 


4 Facial and axillary hair could not be rated from our photographs. 
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Breast Stage I —Prepuberal breast, elevated papilla only (similar to Stage I of 
Stratz and of Reynolds and Wines). 


Breast Stage II —Elevated areola (similar to Stage П of Stratz and of Reynolds 
and Wines). 

Breast Stage III—First swelling of the breast to a small mound formation (simi- 
lar to Stage Ш of Reynolds and Wines). 

Breast Stage IV—Terminal stage, beyond which no further developmental 


changes appear in breast contour (similar to Reynolds and 
Wines' Stage V). 


Size and shape of breast as such were not considered. Our purpose was 
to chart differences meaningfully related to general physiological develop- 
ment, not to study the details of breast development per se; hence our scale, 
which covers only gross, readily discernible changes, was felt to be more 
adequate for our needs than other more discriminatory scales. 

For pubic hair ratings, the five-point scale of Reynolds and Wines (12, 
р. 16) was used: 


Hair Stage I —Infantile, no pigmented pubic hair. 

Hair Stage П —Hair pigmented, straight or only slightly curled; sparse, pri- 
marily along the labia. 

Hair Stage III—Hair curled; slight spread on mons. 

Hair Stage IV—Hair curled; moderate amount and spread. 

Hair Stage V —Hair tightly curled; profuse definite inverse triangular pattern 
extending to the inguinal region and corresponding to the hori- 
zontal type described by Dupertius and associates. 


Nude (447 x 7”) photographs taken under standard conditions were 
available at half-yearly intervals from 8 through 18 years. For both sexes, 
judges independently rated all pictures seriatim in relation to cach indi- 
vidual's final development, rather than on absolute standards. Inter-rater 
differences were determined (see Tables 3 and 4) and conference ratings 
Were made where discrepancies occurred. 

The chronological age at which an individual progressed from one stage 
to the next was designated by the midpoint of the age interval involved. 
Thus if a boy was in Sex Stage I at 12.00 years and in Sex Stage II at 
12.50 years, his age at reaching Sex Stage II would be 12.25 years. Since 
Photographs were taken routinely every half year, the intervals dealt with 
Were most frequently .50 years? 


=_= 

5 When a picture was missing, however, 
interval was no larger than 1.20 years; 
age for the particular stage. The 1.20-у 
Standard deviation of each rater's distrib 
and the means and standard deviation: 
calculated without the interpolated dat: 
the number of cases justified the use of 
all photos were present, but the change 
been photographed. 


an interpolation was made only if the age 
otherwise no attempt was made to obtain the 
ear interval was in general no larger than the 
ution (omitting the interpolated change points), 
$ of the entire group were very close to those 
4) consequently, it was believed that the gain in 
the interpolations. These also were utilized when 
was so rapid that an intermediate stage had not 
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TABLE 3 


INTER-RATER AGREEMENT FOR RATINGS OF BOYS’ SEXUAL 
CHARACTERISTICS BASED ON PHOTOGRAPHS 


Chronological Age of Reaching N r 
Stage II 91 4.86 
Stage III 89 +.89 
Stage IV. рма tek edu usque Эн 89 +.96 
ДЭЭ ИННИИ NM 79 + .86 


Results. The correlations between the judges’ ratings of sexual develop- 
ment are shown in Tables 3 and 4.° The inter-rater agreement on boys 
scores, ranging from .86 for Stages II and V to .96 for Stage IV, seemed 
high enough to warrant using all these stages as indices of development. 
This was also true of the girls’ ratings, with correlations ranging from 
.98 to .70, except in the case of Hair Stage V. The low reliability of this 
latter stage led to its being dropped. Іп order to increase the reliability of 
the ratings, the judges made conference ratings in all cases where discrep- 
ancies existed. These ratings, together with the original, nondiscrepant 
ratings, were used as final scores on the sexual indices, 


TABLE 4 


INTER-RATER AGREEMENT FOR RATINGS OF GIRLS’ SEXUAL 
CHARACTERISTICS BASED ON PHOTOGRAPHS 


Raters 1, 2 Raters 2, 3 Raters 1, 3 
Chronological Age of Reaching N* r r d 


Breast Stage II 73 +.85 +.92 +.82 
Breast Stage Ш 91 + 92 + 93 +86 
Breast Stage IV 82 4-25 +.70 +75 
Hair Stage ПО............. 88 +.94 +.98 +.93 
Hair Stage ШО2............ 87 +.93 +.89 +.92 
Наш быш ТЇ алил г 82 -F.81 4-.88 +.80 
Най Süge V лгу га s 69 + 55 +74 +5 


* Average of three N’s for the three different reliability coefficients. 


6 The ratings of the sexual characteristics were made by Ben Ard, Edith Katten, Karyl 
Miner, and the authors. 
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TABLE 5 


CORRELATIONS BETWEEN THE AVERAGE OF INDEPENDENT 
RATINGS OF JUDGES AND THEIR FINAL RATINGS 


Chronological Age of Reaching N r 
Boys: 
Stage II 91 +.96 
Stage III 89 +.96 
Stage IV 89 +.98 
Stage V 79 +.91 
Girls: 
Breast Stage П 78 +.97 
Hair Stage И 90 98 
Breast Stage Ш 94 +.97 
Hair Stage ІП 88 +.97 
Breast Stage IV 87 +.95 
Hair Stage IV 84 4.91 


AGE AT REACHING THREE STAGES IN BREAST OEVELOPMENT 


304 Breast Stage П м: 78 
Meon #10.6 Yrs. 
20 5.0.• 1.2 Yrs. 


ge №95 
8 Means 11.2 Yrs. 
S20 S.D.* L1 Yrs. 
5 

= 

8 10 

5 

a 


Breast Stage ТҮ: 


ШЇ 


в 9 10 " 12 13 
Chronological Age in Years 


"o 


6 
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AGE AT REACHING THREE STAGES IN PUBIC HAIR DEVELOPMENT (GIRLS) 


30 Hair Stoge П №90 
Mean 2 11.6 Yrs. 
го 9.0. * 0.9 Yrs. 
шш 1 шинэ 
2 30 м:88 
Н Mean * 12.5 иь 
o . гв. 
© 20 50:10 
о 
= 
$10 
E] 
а 
0 
304 наг Stage 12 невя 
Mean «13.2 Yrs: 
503 0.9 Yrs 


CA 


ю ! 2 ) 14 15 6 
Chronological Age in Years 
Ficure 3 

It was impossible to determine the reliability of the final ratings, since 
a part-whole problem exists, but their correlations with the averaged inde- 
pendent ratings were high (Table 5), being above .go for all stages in both 
sexes. 

The distributions of age at reaching the various stages in breast develop” 
ment and in pubic hair development are shown in Figures 2 and 3, ik" 

xu 


tively, while the distributions of age at reaching the stages in boys’ 2 
development are shown in Figure 4. The means and standard deviation? 
of each stage may be found in the appropriate figures. The average DOY 


reached Sex Stage II at 11.8 years and attained the adult stage (Sex stage 
ated areola 


V) at 15.2 years. Our average girl began Breast Stage II (elev 
at 134 


at 10.6 years and reached the terminal stage (Breast Stage IV) 
years. Pigmented pubic hair, characteristic of our Hair Stage П, appear? 
in girls at 11.6 years on the average, and Hair Stage IV, the latest reliably 
rated stage, is reached at 13.2 years by the typical girl in this study. 


12 


ARLINE В. NICOLSON and CHARLES HANLEY 


AGE AT REACHING FOUR STAGES IN SEXUAL DEVELOPMENT (BOYS) 


| j 


М 92 
Meon = 11.8 Yrs. 
5.0.» 1.0 Yrs. 


Ш 


ШИ! тен 


Sex Stoge IT N*90 
?0 Meon 13.1 Yrs. 
5.0.:1.0 Yrs. 
10 
; Ш Ш 
€ qd.olll ammi ШЇЇ ШИ. nmm 
о 
5 
Н Sex Stage IT №90 
2 20 Mean = 13.8 Yrs. 
г $.0.=1.0 Yrs. 
10 | 
| 
о ШШШ ттт 
Sex Stoge X N*80 
20 Mean * 15.2 Yrs. 
S.D. = 1.0 Yrs. 
10 
о 
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Chronological Age in Years 


FIGURE 4 


Skeletal 4 ge Indices 


Another index considered was skeletal age, or more specifically, the age 
at which various skeletal ages were reached. Skeletal ratings have frequently 
been used to distinguish early and late maturers (2, 5, 13). 

X-rays of hand and knee, taken at half-yearly intervals from 8 to 18 
years, had been rated’ prior to this study according to the Todd standards, 
which are spaced at six-month intervals. Frequently, where an X-ray fell 
between standards in degree of maturity, 
mately two-month intervals, For ease in statistical analysis, these ages were 


Converted into decimals of a year. An individual’s skeletal age then was 


found by averaging the hand and knee ages. 
— 


ages were interpolated at approxi- 


T By Nancy Bayley and Ed Radsliff. 


13 


CHILD DEVELOPMENT 


AGE AT REACHING THREE SKELETAL AGES (TODD STANDARDS, GIRLS) 
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FIGURE 5 


: я P : the 

In order to arrive at a suitable skeletal index, it was necessary to s 
average chronological age at which various skeletal ages were reached. 
skeletal ages? used were chosen for the following reasons: 


— " : involved 
8 Finding the chronological age at which a stated Skeletal Age was reached gent 
interpolation of both skeletal and chronological ages by means of the following fort 


b'(a — К) + a'(R— 5) 


a—b 
where d 
1 is the interpolated chronological age at which a given Skeletal Age was reached, 
R is the stipulated Skeletal Age, 
a is the recorded Skeletal Age closest to and following R, 
b is the recorded Skeletal Age closest to and preceding R, 
а! is the chronological age at the time а was taken, 
27 is the chronological age at the time b was taken. 


: vals. 
This method does not require that a person be X-rayed at exactly half-yearly ҒА E 
Interpolation intervals of both 1.00 and 1.30 years were calculated and сотрагес: 


5 
Я 5 5 3 + E 0 year! 
cause the differences were slight, all interpolations of intervals not exceeding 1.30 ¥ 
were retained. 
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AGE AT REACHING 
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THREE SKELETAL AGES (TODD STANDARDS, BOYS) 
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Mean 214.6 Yrs. 
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Ficure 6 


1. For girls, Skeletal Age 9.75 was the Skeletal Age which would reflect the 


growth status just prior to 


the maximum growth spurt. The equivalent Skeletal 


Age chosen for boys was 11,25,9 


2. For girls, the next Skeletal Age was 12.75, an age close to the average 
chronological age at menarche, In boys, the developmentally equivalent age was 


selected, 14.75, 

3. The final skeletal stag 
16.25, Іп boys, however, t 
€piphyses occurs (18.75) w. 


с for girls was, by Todd standards, a Skeletal Age of 
he Skeletal Age at which complete closure of the 
as not used, because many of our cases had not at- 


tained this growth by the time routine data collection ceased. Following Bayley 


(2), Skeletal Age 17.25 wa 


s used as the final stage. This is so close to mature 


Status that subsequent changes may be considered slight. 


The means, standard deviations, and distribution of scores are shown 


in Fig 
dieci 


9 Based on 
Nancy Bayley. 


ures 5 and 6. It should be noted that the largest discrepancy between 


unpublished developmental age equivalents made available to us by Dr. 


15 


8 ө 20 
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a Skeletal Age and the corresponding chronological age occurs at the last 
stage in boys. This may indicate that the sample at these ages was curtailed 
on the Skeletal Age dimension. Some of the late maturers had not reached 
Skeletal Age 17.25 by 18 years when routine data collection ceased. Many 
of these individuals were seen a year or more later, but frequently they 
had by then reached skeletal maturity. In such cases the chronological age 
of skeletal maturity could not be ascertained; hence, no interpolation to 
find Skeletal Age 17.25 was possible. These considerations apply to certain 
other measures to be discussed. (See Section ІП.) 

For boys, the chronological age at which Skeletal Age 11.25 was reached 
was compared with the Skeletal Age attained at a chronological age of 
11.34 (the mean chronological age for 11.25) in order to see if these meth- 
ods of handling the data were substantially different. The resulting corre- 


lation coefficient of +-.94 indicates a high degree of agreement between the 
methods. 


Per Cent of Mature Height 


: : 8 
The use of Per Cent of Mature Height as a measure of maturity ha 
several advantages and one major drawback: 


1, It is based on growth in standing height, a relatively consistent авна 
(2, р. 31). The data оп inter-age correlations for both sexes show consisten 
relationships between height at сагЇїсг ages and adult height, although the cor 
relations for wide temporal spans arc less than those for the late adolescent period. 

2. The use of Per Cent of Mature Height rather than height itself gives 2 
measure in which growth is relative to the individual, and actual size is disre- 


garded, 


3. This index may be related to similar data from the preadolescent period. 


: й 8 
4. Per Cent of Mature Height cannot be calculated until growth in height һа 
been completed. 


Per Cent of Mature Height was obtained for each individual by Час 
mining the standing height measurement at the time of skeletal шй 
then calculating the percentage of this figure which occurred at any 91% 
age. Three types of mature height estimates were involved: 


р " hese 
1. If height as measured fluctuated after skeletal maturity, an average of t 
fluctuating heights was designated “mature height." 


P 2 ы est 
2. If measurements continued to increase after skeletal maturity, the larg 
was designated “mature height.” 


3. If no mature X-ray had been taken, “mature height” was predicted wr 
Bayley’s tables (3). This was done for 35 per cent of boys and 15 per cent of g 


On this basis, each boy’s and girl’s Per Cent of Mature Height at year? 
and, after eight years, half-yearly intervals was calculated. In order to obta! 
scores comparable in form to the other indices, it was necessary tO эг 
the chronological age at which an individual reached certain stated Р 
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TABLE 6 
MEAN AGE OF REACHING VARIOUS PER CENTS OF MATURE HEIGHT 


BOYS GIRLS 
Per Cent of Mean Mean 

Mature Height N Age 5.0. N Age 5.0. 
45 72 1.3 24 70 1.0 19 
50 66 22 32 80 12 22 
55 84 33 134 74 2.5 34 
60 87 4.6 0 90 3.6 36 
65 88 5.9 45 92 47 ЕН 
70 86 73 49 97 5.9 47 
75 83 8.9 54 96 7.2 52 
80 92 10.6 .64 91 8.8 58 
85 90 12.3 79 93 10.1 68 
90 89 13.7 1.04 93 114 78 
95 87 147 98 91 12.5 88 
99 61 16.4 1.06 77 14.6 90 


cents of mature height. This involved the same method and formula for 
interpolation as presented for skeletal indices.!9 

An adequate number of cases was not available for normative purposes 
at ages earlier than 18 months. The first possible Per Cent of Mature Height 
in our data at 18 months was 45. The ages were calculated at which every 
fifth per cent increment was reached from 45 per cent on. The index, 99 
рег cent, was used rather than roo per cent because growth is so slow at 
this time that rounding fractions to 100 per cent entailed the use of large 
age intervals giving possibly spurious results. 

"Го compare the findings of this method of assigning Per Cent of Mature 
Height with those obtained by the more common practice of using the 


average Per Cent of Mature Height reached by a certain age, a test was 
made on girls’ data: 


1. Two determinations were made for each case. By interpolation the Per Cent 
of Mature Height at 12.4411 was obtained and the mean calculated.. 
2. The chronological age at which each case reached 94.6 per cent (the mean 


Per Cent of Mature Height of chronological age 12.44) of mature height was 
determined by interpolation. 
3 


1011 this instance, some of the symbols take on new meanings: 
R is the stipulated Per Cent of Mature Height, 
@ is the recorded Per Cent of Mature 


Height closest to but just higher than R, 
5 is the recorded Per Cent of Mature 


Height closest to but just lower than R. 


11 Used because it is the mean chronological age of Skeletal Age 12.75, one of our 


other standards, 
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AGE AT REACHING THREE DIFFERENT PERCENTS OF MATURE HEIGHT 


re 


80 Percent of Moture Height 


о 
о 


90 Percent of Mature Height 


m 
o 


5 


Percent of Cases 


о 


о 
о 


99 Percent of Mature Height 


7 8 9 10 Ш 12 13 14 15 16 17 18 ө 20 
Chronological Age in Yeors 


Ficure 8 


A correlation coefficient of -|-.97 between these two measures indicates 
substantial agreement between methods. 

Data were used when the intervals (а) below two years of age were not 
greater than .5 years, (2) between two and three years were not larger 
than їл years, (c) at all other ages were no larger than 1.25 years. The 
mean chronological ages for the various Per Cents of Mature Height are 
Presented in Table 6. The norms at the late stages are liable to bias owing 
to the elimination of late maturers. (See Section III.) 

Figure 7 gives a graphic portrayal of the course of growth in Per Cent 
of Mature Height for both sexes by means of “growth tracks” which clearly 
indicate the earlier maturing of the girls. Figure 8 presents the distributions 
of the scores of both sexes on three Per Cents of Mature Height which occur 
near to or during adolescence. These particular indices are included among 
those studied by means of the factorial analysis reported in Section II. 


Age at Menarche 
Tt has long been recognized that age at menarche “із the reflection of a 


Physiological state which may occur at different times during the puberal 
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АСЕ ОЕ MENARCHE AS REPORTED IN VARIOUS STUDIES* 


CHILD DEVELOPMENT 


TABLE 7 


Mean 
Studies N (in years) 

Brus FGUnd4loH козла бағына n nile ` 200 12.6 
Harvard Growth Study ....... Wr. 248 13.0 
Chicago Laboratory School 487 135 
Hebrew Orphan Asylum 185 135 
Horace Mann (Hebrew) 116 13.1 
Horace Mann (Non-Hebrew) ............... 236 13.1 
БОЗ ДШ sessanta aic mtn 49 12.9 
1,224 Еэ су эртэ? 91 12.8 


* Abstracted from (2, р. 10). 


S.D. 


11 
11 
ы 
14 
12 
12 
1.4 
11 


period іп different individuals and which usually precedes Бу а e 
erable interval the attainment of the capacity to reproduce” (5, Р. 54 A 
Although menarche itself cannot be considered an entirely satisfactory Sr | 
terion of maturity (5, р. 2), it is readily obtainable, and because of its eon 


nection with endocrine factors, it is related to general physiological 


ration. 


matu- 


? ы 5 ive. 
In many studies a report of age at menarche is of necessity retrospect ae 
: зарн vent 

In this longitudinal study the data were gathered shortly after the 6 


Taste 8 


CORRELATIONS BETWEEN MENARCHE AND OTHER 
VARIABLES FROM THE GUIDANCE STUDY 
AND OTHER SOURCES 


Variable Correlated with Menarche r d 
Age at Maximum Growth ........ 71* 709 
Skeletal Age D os реа ees 8441 .851| 
Breast Stage ЛЕ „а: 2222... 74* 861 
НЫЕ 5866 П uisus 74" 70 


* Guidance Study. 
f Skeletal Age 12.75. 


ł Sign reversed to facilitate comparison. 
§ Shuttleworth (14). 


ll Brush Foundation (15). 
1 Reynolds and Wines (12). 
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DISTRIBUTION OF AGE AT MENARCHE 
№: 92 
Guidance Study 


Percent of Cases 
ә ош ъ а с чо o 


о- 


10.5 по 15 120 125 130 135 140 145 150 155 
Age in Yeors 


FIGURE 9 


Our results are compared with those from other studies in Table 7, the 
91 girls in this study having an average age at menarche of 12.8 years. The 
distribution of the individual ages is shown in Figure 9. The comparisons 
between different samples are interesting not only in regard to means, 
which vary from 12.6 years for the Brush Foundation sample to 13.5 for 
the Chicago Laboratory School and the Hebrew Orphan Asylum, but also 
in respect to the correlations between menarche and other growth variables 
shown in Table 8. The similarity between our results and those from other 
groups indicates the representativeness of our sample. 


Age of Walking 


It was our intention in this study to cover as wide an age range as was 
possible, hence we included data on Age of Walking, although current 
theory (4) would lead to the expectation that this variable would not cor- 
relate significantly with our other measures. Such proved to be the case, 
but the results are worth presenting in their own right. The data were 
x from records collected at the time the phenomenon occurred (11, 
р. 168). 

The results are presented in Table 9 and are very similar to those reported 
elsewhere (1, 10). The mean Age of Walking for boys is 13.5 months and 
13.6 months for girls. Table ro shows several of the typically low correla- 
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TABLE 9 
MEAN AGE OF WALKING 


Mean Age 


Sex N (months) S.D. 
n A 114 13.5 241 
ӨШ завиа екн 123 13.6 2.1 


tions obtained between Age of Walking and other growth variables, which 
indicated that Age of Walking should not be used in the matrices of inter- 
correlations which were factored as described in Section Il. 


» 
Sex Differences 


The differences between the sexes in rate of maturation have already been 
seen in those figures which permit direct comparison. In the one variable 
studied over the entire age span of the study, “Per Cent of Mature Height, 
the consistently earlier development of the girls is clearly shown (Figure 7). 
Sex differences increase with each increase in chronological age until 99 
Per Cent of Mature Height is reached. The mean age at that level for boys 
is 13.7 years, for girls 11.4 years, the difference being two and one-thir 
years. After this level differences tend to become smaller. 


TABLE 10 


CORRELATION BETWEEN AGE OF WALKING AND OTHER INDICES 


Index Correlated with Age of Walking N r 
Boys: 
Age at Maximum Growth ................... 85 ай? 
45 Per Cent of Mature Height ................ 70 ын 
БИЛЕН АББ MZF Mem 89 шил 
5308) Sage ДЕ unen ue a қама ave deer аккан ЗАЙ 92 mole 
90 Per Cent of Mature Height ................ 89 шэн 
Girls 
Age at Maximum Growth .................... 87 22 
45 Per Cent of Mature Height . 70 —% 
Skeletal Age 9.75 8l da 
Breast eager IL чирж ws. нов де тан 78 pd 
90 Per Cent of Mature Height 93 а 
Wait (Stage PH cs ааа лаада ааа 91 22 
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These differences, however, are affected by the fact that mature girls not 
only finish growing earlier than mature boys, but also are shorter than the 
boys. Until chronological age 12 years, on the other hand, the average girl 
and boy in this sample have virtually the same height. The numerator of 
the fraction which determines Per Cent of Mature Height at a given age 
prior to 12 years, therefore, is likely to be the same for both sexes, but the 
denominator (terminal height) is quite different for boys and girls. Never- 
theless, the relationships between the early Per Cents of Mature Height 
and other measures of maturation indicate the validity of the former index. 

Age at Maximum Growth, a variable which is independent of the dis- 
parity in the terminal heights of the sexes, is a better measure of the earlier 
maturation of the girls. Maximum growth occurs on the average at 11.5 
years in girls and at 13.8 years in boys, a difference of two and one-third 
years between the sexes. 

No comparison is possible for Skeletal Age scores, since the standards 
are different for the sexes. The same is true in respect to ratings of sexual 
development, but the first discernible signs of external sexual change occur 
at 10.6 years in girls and not until 11.8 years, on the average, in boys. The 
difference between the means is one and one-quarter years in this case. 

_ These differences between the sexes are consistent with the reports in the 
literature. With the exception of age of walking, sex comparisons indicate 
that the girls mature earlier than the boys from 21 months to 18 years. 


Individual Growth Records 


For summary presentation of the entire growth records of individuals, 
growth charts were devised for boys and girls. (See Figures 10 and 11.) 
An individual’s record plotted on one of these charts shows at a glance his 


standing with respect to his group and his own variability, if any, among 
the measures used.12 


П. InTERRELATIONS ов INDICES 


In view of the fact that different workers have used various single meas- 
ures as indicative of maturity, it seemed important to check the relation- 
ships among these measures and to determine the generality of the adoles- 
seny growth phenomenon. A factorial analysis of correlations between our 
Variables should lead to a clear statement of generality. Such an analysis 
would, in addition, facilitate making optimal use of data in assigning matu- 
ТМУ scores to individuals. Two questions needed answering in this connec- 
Чоп. First, how much of the variance in the measures could be attributed 


t : à 4 

© the operation of a general factor? Second, how well did each index 
measure this factor? 

Sn, 


12 These 11” y 17” 


charts lose visual clarity when reduced to journal page size. 
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Correlation matrices of boys’ and girls’ indices were factored using — 
man's formula? The procedures and results will be described separately 
for each sex. 


Girls’ Matrix 
: Л са5- 
Fourteen indices were computed for cach girl from the following m 
ures of adolescent maturation: 


Age at Menarche 

Age at Reaching Breast II —Elevated areola 

Age at Reaching Breast III—Small mound formation 

Age at Reaching Breast IV— Terminal stage of breast contour 
Age at Reaching Hair II —Pigmented, straight hair. Sparsc amount 
Age at Reaching Hair III—Curled hair. Larger amount А 
Age at Reaching Hair IV—Moderate amount and spread of hair 
Age at Maximum Growth 

Age at Reaching Skeletal Age 9.75 

Age at Reaching Skeletal Age 12.75 

Age at Reaching Skeletal Age 16.25 

Age at Reaching 80 Per Cent Mature Height 

Age at Reaching 90 Per Cent Mature Height 

Age at Reaching 99 Per Cent Mature Height 


Two of these stages (9.75 and 80 Per Cent of Mature Height) occur 1n ын 
early stages of adolescence. The correlations based on chronologically е 
measures (99 Per Cent of Mature Height and Skeletal Age 16.25) poss! Ч 
were lowered through the elimination of late maturers from these grouP* 
(See Section III.) be- 
Owing to difficulties involved in longitudinal studies, the coefficients 
tween each pair of tests were based on varying numbers of rut 
would have been possible to select a core group, but such a sample “ne 
have been small. Since no systematic factors related to physical сур” 
appeared responsible for ап individual’s missing an appointment, It os 
believed that a better estimate of the population values could be cem 
by using all the available cases; therefore, in calculating the correlati 
between any two indices, all the data were used. This did not preclude ie 
possibility of curtailment affecting the terminal indices, but it restrict 
such effects to the later indices, whereas forming a "core" group WO" 
have affected every index in the factor matrix. i. ade 
The matrix of intercorrelations is shown in Table ті together with te 
number of cases for each coefficient. Table 12 presents the residuals eit 
Factor A had been extracted. Some of these appear significantly differ 


13 (16) Formula 21, Appendix. 
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TABLE 11 


GIRLS’ MATRIX 
(Number of cases for each coefficient shown in parentheses) 


В-Ц ВШ B-IV H-II Н-Ш H-IV MGA 9.75 12.75 16.25 80% 90% 99% 


Ld P Ё r r Р r p r F r r r 

Menarche ..... 741 755 709 .739 .715 .688 .710 .638 .845 587 .687 .861 .719 
(68) (83) (84) (79) (81) (78) (82) (69) (87) (73) (80) (83) (74) 

BreastStagell . ... .930 .747 .752 .635 .575 797 719 .822 .602 .660 .849 711 
(76) (69) (74) (69) (64) (65) (70) (72) (59) (71) (72) (62) 

Breast Stage Ш . ... ... 780 .755 .742 .664 .670 .673 .824 5595 .664 .847 .675 
(84) (86) (84) (78) (80) (73) (88) (72) (82) (87) (74) 
Breast Stage IV |... ... ... (648 .694 .642 577 .658 725 .598 .642 .754 .663 
(80) (83) (79) (84) (66) (87) (75) (80) (85) (77) 
HairStgell .. ... ... ... ... .885 .823 747 .688 812 .660 .650 .798 .706 
(83) (77) (77) (72) (84) (68) (79) (85) (70) 
Hair Stage II... ... ... ... ... 909 .688 .660 813 713 711 .810 .684 
(81) (80) (69) (86) (72) (81) (84) (73) 
Hair$tgelV |... ... 2s о. 640 615 734 .614 .602 .696 .617 
(79) (64) (82) (72) (80) (81) (72) 
AgeMax.Growth i... ... uus ss sss sss 686 .805 594 6639 837 724 
(66) (86) (73) (80) (82) (74) 
uc 908. sas van yee ane wan зе ave ner ЛЫ EE T7 
(73) (57) (69) (70) (59) 
Ske Аве1275. ... 22. 222 ven uae vee sew ave saw 26 293 981 985 
(76) (84) (88) (77) 
Skel. Age 1625. ... 2.2 222 222 ... sus ss cae vee see 08. 736 .643 
(82) (75) (71) 

80% Mat, Height 222202202222 ss ss у. у... sss 856 745 
(86) (72) 

90% Mat, Height |... у. у... ТЭРЭЛЖ ТЭР 
(77) 


99% Mat, Height... 


Som zero, provided the formula r = (1—72) /М is applied, a procedure 
кор, Бу Thompson (18, p. 156). It has been pointed out in other con- 
a ойе, that this formula is an approximation which is misleading 
ea a of cases is small and the population value of the corre- 
: ос тер: is large (9, p. 123), conditions which seem to apply here. 
n the residuals in Table r2 are transformed into 25, none is signifi- 
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TABLE 12 


RESIDUALS FROM GIRLS' MATRIX 


ВП ВАН B-IV H-I H-II НАУ MGA 9.75 1225 16.25 80% 90% 99% 


Men. .006 .017 .032 —006 —030 .013 .011-.053 .034--061 —011 2039 .008 


Bell... 80 459—006 —122-111 086 .017 -.002 —056 —050 4013-0012 
вш... ... .089 006 —018 —025 —044 —032 —003 —066 -.049 008—050 
ву... ... ...—050—003 010—078 011 —034 —008 -012 —015 —002 
НАР 220222 s. s. .17 127 226-4024 -.024 —008 —070 —.050 -027 
НЯП ... sos 4 1% . 213 033—052 —022 .046 —009 -.037 -049 
HAV у... у. ... sss vee 013 =,030 =.023 4009 —.050 —072 —.047 
AMG ase co шз жш ыз s кш 8 0020 —.033 —.037 041 036 
925 ш... у... se ss sss vee 006 4050 080—0! 049 
1255: хас wes эш Зиа зөв GER due ms eee АНЫН .009 —.012 
1605 уш ae oas mi pwu ai с 006 
ites, чё. X T QI O L1. 058 
9096 08 
99% 

does not 


cantly different from zero at the г per cent level.! This, however; 
exclude the possibility that more than one factor is operating, since t Л 
residuals might have appeared if a larger number of persons wer® used ait 
thereby become significant. It did indicate that taking out further эс in 
risked factoring chance variation. In this connection, also, the variation 
the size of the group should be remembered. 

The factor loadings and communalities are given in Table 13- Ea 
munality may, by suitably changing the decimal point, be read 
centage of the total variance of the index associated with the grown” ance 
It will be seen that this factor accounts for well over half of the vari? 
of each index. 


he same 


ch сот“ 


sional 
14 This is a stringent criterion. Actually, at a later date we extracted two ай, 5 
factors and rotated the loadings orthogonally until the negative loadings pude in 
The new factors measured primarily pubic hair development and breast develop! actor 
addition to a general factor. The amount of variance associated with the gener сеп! 
is reduced, to be sure, but not eliminated in any variable by rotation. It wou rhe 
that "simple structure" does not apply to this matrix, hence it is desirable t°, th 
general factor account for as much variance as possible. For this reason, in addit 
question of significance, we used the results of the Spearman analysis. 
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TABLE 13 
GIRLS’ FACTOR LOADINGS 


Index Factor Loading* Communalityt 
OU e — P— .850 422 
, Breast Stage II 4864 46 
PNIS DON NE ИО cori .868 .753 
Beas’ Gume (DU ЖИНИ О im Moos еке: 796 634 
Магни ЭЛ? — xs ye a 877 .769 
а Баре M C .876 267 
Peale c n аан .794 .630 
Age at Maximum Growth .............. В 823 677 
Skeletal Rr MP .812 .659 
Skeletal Age 12.75 2...2................. 954 910 
Skeletal Age 1625 „сыза жесе 762 581 
80 Per Cent of Mature GEE „у; жь дыма 822 -676 
90 Per Cent of Mature GRRE ае :967 935 
99 Per Cent of Mature ШИШ ие 836 .699 


. ; Е 
Correlation between index and general factor. 
Proportion of variance in index associated with general factor. 


From the results of the factorial analysis, it is possible to evaluate the ap- 
Proximate efficiency of the indices as measures of adolescent maturation, 
the criterion for this evaluation being based on the interrelationships be- 
tween the indices themselves. 

In the girls’ matrix there were measures drawing on five areas of devel- 
9pment: Menarche, Pubic Hair, Breast, Skeleton, and Stature. Within each 
of these areas there are measures with high loadings, no one area having 
8 monopoly in this respect. Ninety Per Cent of Mature Height has the 
highest loading, followed in descending order by Skeletal Age 12.75, Hair 
Stages П and Ш, Breast Stages Ш and II, and Age at Menarche. From 
Consideration of the results in Table 13, it appears that go Per Cent of 

‘ature Height is the best single measure of adolescent maturation of girls, 
With Skeletal Age 12.75 not far behind. Several of the other indices, how- 
ever, аге almost as good. Hair Stages П and ІШ, and Breast Stages II and 
Ш, for example, have as high loadings as measures which have more com- 
monly been used as indices, e.g., Age at Maximum Growth and Menarche. 
ese latter, however, have high loadings, and if they were used in connec- 
T P With the extremes of distributions, as scems to be the typical practice, 
ef results would be quite similar to those obtaining with the slightly more 

cient indices, When longitudinal data over а fairly wide temporal span 
аге not available and the use of Age at Maximum Growth or Per Cent of 


9 ature Height indices thereby ruled out, Hair, Breast, or Skeletal indices 
Ppear to be satisfactory substitutes. 


tio 
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Boys’ Matrix ке Ёл 
This matrix consisted of the intercorrelations between 11 indices pr 
ously described in Section I: 


Age at Reaching Sex II —Increase in size of penis and testes 

Age at Reaching Sex III—Straight, pigmented pubic hair ЭР 
Age at Reaching Sex IV—Pubic hair adult in appearance but not in adult 
Age at Reaching Sex V —Genitalia adult in size and shape, pubic hair 
Age at Maximum Growth 

Age at Reaching Skeletal Age 11.25 

Age at Reaching Skeletal Age 14.75 

Age at Reaching Skeletal Age 17.25 

Age at Reaching 80 Per Cent Mature Height 

Age at Reaching 90 Per Cent Mature Height 

Age at Reaching 99 Per Cent Mature Height 


TABLE 14 


BOYS' MATRIX 
(Number of cases for cach coefficient shown in parentheses) 


p 90 99% 
$ех-Ш Sex-IV Sex-V МСА 11.25 14.75 17.25 80% Е r 

r r r r r r ul 4 
644 
Sex Staged ....... 799 788 599 (665 349 689 .650 -380 n (59) 
(89) (вв) (77) (85) (вв) (85) (58) (89) 736 
Sex Stage Ш ....... ... 944 2762 2769 455 800 299 485 50 (60) 
(89) (78) (ву (ал) (85) б» G9 ^ y 
Sex Stage IV ....... so s. 821 814 412 685 839 5533 9) (60) 
(79) (вв) (87) (78) (60) (88) 9 152 
Sex StageV ....... es s s 405 342 4693 735 507 09) en 
(78) (78) (78) (55) C9 оз 519 
AgeatMax.Growth. ... .. ... ... 308 .834 .832 .620 9 (9) 
(3) (84) (57) (80 n 29 
Skeletal Age 11.25... |... 55 372 605 ve) 09 
С е5 (83) (58) (89) 3 869 
Skeletal Age 14.75: .. 2... о. 928 35, 09 e 
(59) ( 900 
942 ^" 
Skeletal Age 17.25 .. ... us .. ш. зе 26; (60) ын 
71 
68 ^ 
ВОЗЕ МАРНЕ ЋЕ 2. 220026 pas 22 22 me ee C (89 " 
92 
90% Mat Height: ss ог: 220,2 22 м. 22 eee Ë иг... 


99% Mat. Height 
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TABLE 15 
RESIDUALS FROM BOYS’ MATRIX 


Ѕех-Ш Sex-IV бех-У МСА 11.25 14.75 17.25 80% 90% 99% 


SexStgel ....... 136 4112 .005 .010 —003 -.008 —.055 —.160 —.012 —.023 
Sex Stage Ш ....... ... £40 .056 —009 .037 -.029 -.039 —.156 -.078 -.057 
Sex Stage IV ....... eso s 3101 .021 —014 —160 —.016 —.121 —.025 —.038 


Sex Stage V ....... ee sss ss. 008 —.032 —.049 —.015 —.067 —.049 .042 


Age at Max, Growth... ... 2... ...-405 2016 .004 —013 .034 .036 
Skeletal Age 11.25 .. ... 2.2. 0. us. ... 1075-4073 265 004 —154 
SkeltalAge14.75 2.22. ... ... 014. ee 047 .048 .026 .035 
Skeletal Age 17.25 .. ... 2.2 22.2 а sss ss. 087 4006 .057 
80% Mat, Height so si ... ш. ши а з 052 .066 
ВОЕННЫЕ sr wc чыз wr эшш mye йз mino иш wes O 


99% Mat. Height 


It included indices presumably preceding and following adolescence, i.e., 
Skeletal Age 11.25 and 99 Per Cent Mature Height. A boy’s “score” was 
the chronological age of reaching each stage. As was the case with the girls, 
the coefficients were not based on the same number of cases in each instance, 
and curtailment due to the elimination of late maturers may have lowered 
the correlations with 99 Per Cent Mature Height, Skeletal Age 17.25 and 
Sex V, (See Section III.) 

Table 14 shows the intercorrelations among boys' indices. The table was 
factored by the same method used for the girls’. The residuals after the 
first factor was extracted are shown in Table 15. None is significant at the 
1 per cent level using the z-test. On this basis, therefore, no further factors 
Were extracted, but the remarks made in connection with the girls’ matrix 
apply here, i.e., significant residuals leading to additional factors might ap- 
Pear if the group were larger. The factor loadings of each measure are 
Blven in Table 16. The communalities of most of these tests are high and 
quite comparable with those obtained for the girls. Three measures, how- 
ever, have relatively low communalities: Sex П, Skeletal Age 11.25, and 

9 Per Cent of Mature Height. It will be seen that these represent the chro- 
Nologically earliest ages in the matrix. The residual between 80 Per Cent 
кы Skeletal Age 11.25 comes closest to the 1 per cent level of significance, 

EBesting a possible group factor in these two tests.15 
es 


15 4 .. 
ihe When these two variables are eliminated from the matrix and the analysis repeated, 
two largest residuals are 151 and .113. 
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TABLE 16 


BOYS’ FACTOR LOADINGS 


Index Factor Loading* Communalityt 
Sex Stage зезна лано то оза SS 747 558 
Sex Stage: ЙГ ena aee Denn .888 789 
Б Өн IVS AEAT 905 89 
Sex Stage tas an а ре 795 632 
Age at Maximum Growth ................ 1877 769 
Skeletal Age 11.25 471 222 
Skeletal Age 14.75 934 1875 
Skeletal Age 17.25 944 281 
80 Per Cent of Mature Height ............ 722 pe 
90 Per Cent of Mature Height ............ 991 Er 


99 Per Cent of Mature Height ............ .894 


4 : а Я 
Correlation of index with general factor. 


$ 1 я шм 9 ы 
Proportion of variance in index associated with general factor. 


a 

| : ings 00 
As was true for girls, all of the variables have substantial loading ce the 
general factor of adolescent growth. This result is not surprising, "a ndo- 
indices selected have been held by others to be strongly influence У а 


crine changes associated with adolescence. Not all of the measures 


were equally affected by this factor. The boys' matrix had meas eto 
three developmental areas: Sexual Characteristics, Stature, ай he gent" 


Each area had indices with high loadings, a further indication of t? meas 
ality of adolescent growth. The fact that the chronologically caries’ іі 
ures in each area, i.e., Sex II, 80 Рег Cent of Mature Height, an s oco" 
Age 11.25, have the lowest loadings may indicate that these 18 ie adings 
before the endocrine effects are at a maximum. The highest — Маш 


occur in measures taken around the age of 14; 90 Рег Gent © 
Height, for example, has a factor loading of .99. 
Derivation of Maturity Scores atio 


With the completion of our first two tasks, namely, the 
of the degree of generality in adolescent growth and the ? t 
relative efficiencies of the various single measures of maturation? ¡vidual 
objective, the derivation of an over-all “maturity score” 
was possible. To obtain a summary figure representing the 
logical maturing during the adolescent period, multiple f! 
tions were used. The general factor became the criterion 
was to be predicted from a knowledge of its correlations wit 
the maturity indices. The multiple regression equations g 


rate 9 сауу 

egressi" spich 

variable E 

(loading pest 
t e 
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weights to be used for tests in combinations which were to predict the 
criterion, and the multiple correlations between these combinations and the 
general factor indicated how well each combination performed. The Doo- 
little (9, p. 157) method was followed to obtain the weights. It was neces- 


sary to use only three tests to obtain very high correlations with the cri- 
terion, 


Girls’ scores. Most of the girls’ maturity scores were based on a weighted 
combination of Skeletal Age 12.75, 90 Per Cent of Mature Height, and 
Hair II. The multiple correlation of this combination with the maturity 
factor is .99. When one or more of these particular indices were not available 
for a given girl, a regression equation utilizing other indices was computed 
and weights found for these new tests. The correlations between these 
Various combinations and maturity range from .go to .98. The scores from 
the use of each of these multiple regression equations were obtained in 
standard score form. They represent an estimate of adolescent physiological 
maturity embodied in a single score. In 101 girls, the Adolescent Maturity 
сва has a range from 22 to 70 with a mean at 50 and a standard deviation 
Or то, 

Boys’ Scores. Since the correlation between go Per Cent of Mature Height 
of boys and the maturity factor was .99, standard scores on the former were 
used as the Adolescent Maturity Scores for this group. In the few instances 
Where no 9o Per Cent of Mature Height determination was available, mul- 
tiple regression equations were used in the same manner as with the girls. 

* multiple correlations between these combinations and the maturity 
actor varied from .95 to :99. The Adolescent Maturity Scores of the 92 

9s range from 27 to 71 with a mean at 50 and a standard deviation of 1o. 


Ш. Evaruation or RESULTS 


The maturity scores make possible an evaluation of the effect of curtail- 
uo the maturity dimension of the samples used in norming the girls 
Е еу. indices. The mean Maturity Scores were computed for girls in- 
Месе m excluded from our Skeletal Age 16.25 and 99 Per Cent of 
зээ) eight groups. On both measures the means of the omitted group 

© ‘ower (later maturing), but the differences were not significant at the 
ыо, I results indicate that. there was no significant loss of 
Ж “айна жө» oue of the termination of routine data collection at 
аа 3 3 «s а ound іп the fact that the mean chronological age for 
if ee I id Ч 16.28. Such close agreement would not be expected 
erkeley en girls e been climinated from the sample, unless, of course, 
Ялав Эл oe ater than Todd’s sample. Somewhat different results 

The Sent ad is connection with the boys. 
tape oys’ Maturity Scores were similarly used to study the possible 

ment of the later indices. The means of the cases omitted from two 
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of the terminal measures, i.e, Skeletal Age 17.25 and 99 Per Cent of Ma- 
ture Height, were lower (later maturing) than those from the norming 
samples for these measures,!® and these differences were statistically signifi- 
cant at the т per cent level. This clearly indicates that the norms for these 
indices are biased because of the elimination of late-maturing boys from the 
sample, a fact to be kept in mind when utilizing these findings tor сой 
parative purposes. This bias also affected the factor loadings to some 
extent, since it may have resulted in the attenuation of the correlations 
involving these two variables, i.e., higher correlations would be found 1 
the full sample had been used. The factorial results for boys, therefore, 
seem less reliable than those for girls. 


TABLE 17 


CORRELATIONS BETWEEN MATURITY SCORES AND 
PRE-PUBESCENT MEASURES 


5 

Girls ны r 
Pre-Pubescent Variable N r х 

2% 
50 Per Cent of Mature Height ............ 74 48 ы 36 
55 Per Cent of Mature Height ............ 71 54 и » 

65 Per Cent of Mature Height ............ 89 6+ 5 
; : : adoles 
The variables in the correlation matrices covered the period or ані 
cence, but the possibility remained that measures taken prior to 2% indices 
would correlate significantly with the Maturity Score. Unfortunate'y | 


were available in only a single developmental area (other than 256 mire e 


ing) earlier than the ninth year: Per Cent of Mature Height. Maturity 
the earlier Per Cents of Mature Height were correlated with the nces Í 

Scores of boys and girls to determine whether individual differe hese 
early growth were related to those characteristic of adolescenci, т pef 
correlations appear in Table 17, all but one being significant at t the 5 
cent level, the exception (50 Per Cent of Mature Height, boys ава” 
per cent level. Individual differences at early ages, it appears € n 
cantly related to adolescent maturation. The extent of these шин, 

however, ranges from moderate to small. The correlations 107 tends 2 
higher at each Per Cent of Mature Height level, a fact ahii reliable 
support the belief that the results from the girls’ matrix are MO" 

than those from the boys’. E 


3 al 
16 Sex V was not affected by curtailment. кае" 


ch 
17 Тһе difference between the chronological age at which our i^ ын 
Age 17.25 and the Todd standard is in keeping with this finding. (See Тав? 


34 


— 


E 


ARLINE B. NICOLSON and CHARLES HANLEY 


FACTOR COMMUNALITIES AND AVERAGE CHRONOLOGICAL AGES OF 
MATURITY INDICES 
GIRLS 


100 


80 


Ф 
о 


> 
о 


D Age о! Мепогсһе 

€ Age о! Moximum Growth 
9 Pubic Hair Stages 

ж Breast Stages 
о 
A 
à 


Factor Commundalities 


ә 
о 


Skeletol Stages 

Percent of Mature Height 

Percent of Mature Height (Communality 
Estimated from Correlation with Maturity) 


2 3 4 5 6 78 9 01 2 з 4 15 16 17 18 


4 Mean Age in Yeors 
% of total variance of index associated with maturity factor. 


Ficure 12 


| The factor communalities, i.e., squared factor loadings, of each variable 
in the matrices are shown graphically in Figures 12 and 13. The commu- 
nalities for the early Per Cents of Mature Height were arrived at by using 
their correlations with Maturity Score as estimates of their factor loadings. 
easures іп a single developmental area are linked together in these figures. 
The highest communalities occur among the girls’ measures taken between 
the тий and 13th year; in boys, the high points of the curves center around 
year 14. There is a pronounced tendency for the communalities to become 
lower as they become temporally more remote from these centering points. 
his, of Course, is a function of the selection of measures in these matrices. 
он бин ata given age level in different developmental areas tend 
еа i actor сы of approximately the same size. This, it 
dn шан 5 a clear indication that earliness or lateness on a given measure 
seg age level during adolescence is a function of the general 
status at the time. 

tien ээлж of individual adolescent maturation could not, of 
as aie ie i о early Per Cents of Mature Height. The correla- 
me fest ries ai алые of Mature Height cannot be calculated 
Provide алан! g x reached. Prepubescent skeletal age, however, might 
prediction, but X-rays were not taken before eight years. 
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FACTOR COMMUNALITIES AND AVERAGE CHRONOLOGICAL AGES OF 
MATURITY INDICES 
BOYS 


1.00 


Percent of Mature Height (Communality Estimated 
from Correlation with Maturity) 

Percent of Mature Height 

Sex Stages 

Age at Maximum Growth 

Skeletal Age 


Ф © 
о o 


ҰЗ 
o 


Factor Communolities 


.20 


17 18 


12 3 4 5 6 7 8 9 ю и їр 13 14 15 16 
3 Mean Age in Years 
% of total variance of index associated with maturity factor 


FIGURE 13 


The shape of the Skeletal Age curve in Figure 12 is very similar 10 эм 
for the Per Cent of Mature Height measures. In Figure 13, however; : 
etal Age 11.25 has a factor communality much lower than other measure 
taken at nearby ages. It is difficult to determine the reason for this discrep” 
ancy, since reliability figures for this particular datum are not availa 


А р | à гоша be 
Skeletal Age 17.25 in Figure 13 has а higher communality than “ ge 
I 


Me 
А 5 зари 
on Figure 13, which show the terminal stages to have lower commu! 


than earlier stages in a given area. It is possible that Skeletal Age =” 
different relationship to adolescent development in boys than in 8 iu 
the data from the factorial analysis in this study are not suitable for 56 лай” 
this problem, since the terminal boys’ measures were curtailed ой барав” 
urational dimension. 


SumMMary re 
а 
| А : опа 2, 
1. Various measures of physiological maturity and their (азан pro 
А а 
described. Data are reported for а representative, urban sample of 5 st 10 


mately 180 boys and girls who were measured annually from their 18 


. В е 
their eighth year of life and semi-annually thereafter until they wes 
years of age. 
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2. Age norms for girls are presented with respect to the following 
objective indices: age of walking, three stages of pubic hair growth, three 
stages of breast development, age at maximum growth, age at menarche, 
three stages of skeletal growth, every fifth per cent of mature height from 
45 10 99 per cent, inclusive. The findings show that breast development 
of girls begins on the average at 10.6 years and reaches the adult stage on 
the average at 13.9 years. The average age at which pigmented pubic hair 
first appears in girls is 11.6 years; while the age at reaching the adult stage 
of pubic hair development was not reliably determined (average r between 
three judges was -61), but it was later than 13.2 years. The average age 
at menarche for this Berkeley sample is 12.8 years. 

For boys, the norms cover the age of walking, four stages of primary and 
secondary sexual characteristics, age at maximum growth, three stages of 
skeletal development, every fifth per cent of mature height from 45 to 99 
Per cent, inclusive. The average age of the boys when the first signs of 
Sexual changes appeared is 11.8 years and the average age of reaching the 
mature stage is 15.2 years, The average age of maximum growth for boys 
15 13.8 years as compared with an average age of 11.5 for girls. 

3- To determine the degree of generality in adolescent growth, a fac- 
torial analysis (using Spearman's method) of the intercorrelations of these 
indices (excluding age of walking) was made. This analysis yields a general 
"ed with high loadings in each index. With the exception of one index 
_ ра а 11.25), the factor accounts for well over half of the 
pla ай ue ex, thus showing the high degree. of relationship be- 
ie A sures as phenomenally different as pubic hair development and 

certain epiphyses. 

4- For both sexes, it appears that the age at reaching 9o Per Cent of 

„ацие Height is the best single measure of physiological maturity. For 
The Mis ен adequate is Skeletal Age 16.25: for boys, Skeletal Age 11.25. 
n ts indicate that when longitudinal data collected over a fairly wide 

a Span are not available and the use of Per Cent of Mature Height 


indic eby | 
es thereby ruled out, measures of sexual or skeletal stages are satis- 
асгогу substitutes, 


td ee of the variable go Per Cent of Mature Height for 
results in эээ ining of pri indices in multiple regression equations 
relation шань estimates of factor scores for each child, the multiple cor- 
5 ents ranging from .до through .99. 

адын дан хөн: ш standard score form which measured over-all 
Score ated e poi a is derived for each individual. This 
estimate, for юан nien 45 Stam ard deviations) represents the best possible 
Others in reg. ces used, of the standing of an individual relative to 

regard to the chronology of maturation. Covering a wide range 


Of maturity sc i i 
2 turity scores, it offers statistical advantages not available in dichoto- 
8 early-late categories, 
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ADULT DISCOUNT: AN ASPECT OF CHILDREN’S 
CHANGING TASTE 


Error FREIDSON 
University of Illinois 


I 


During the course of a larger research (7) that was designed to explore 
the adequacy of postulating five factors—content, medium, personality, the 
immediate setting of contact, and the social definitions of content, medium 
and medium activity itself—to determine the responses of an audience of 
children to mass communications, we had occasion to run head-on into 
trying to account for the fact that as children grow older their tastes for 
dramatic material change. In the course of trying to explain this, we found 
in the notion of adult discount an unhappily neglected but happily appro- 
Priate means of beginning to grapple with the problem. 

In this Paper we wish to present some of our data on children’s changing 
tastes and by using the notion of adult discount try to make them intelli- 
gible, We will first describe the changes in taste that were observed, along 
with relevant interview material, then present the concept of adult discount 


and й М М ee 
ond demonstrate how the children's reactions are made intelligible by 
se. 


II 


a шо” of interviewing we determined what sorts of drama the chil- 
oa i = best. We found that the largest percentage of kindergarten chil- 
ра жасақ westerns and the humorous stories that have animal or 
3 rode aracters (cartoons ог otherwise). Second grade children tended 
ме ан сец fourth grade children tended to prefer comedy and ad- 
Md ape without the recurrently same locale and without continual 
Prefer co ні Ше same hero); and the sixth grade children tended to 
Mie 2 у, adventure, and horror (or spooky) stories. These findings 
i or with past studies of the taste of children (9; 10; 14, pp. 51-72). 

© problem lies in explaining why the children's tastes change as they 


Brow o : A ч : 
сэн Ider. The pattern of changing taste is associated most closely with 


“ть ie А қ 

ХЭ fon С of нш consisted of 79 lower class public school boys whose ages 

Barten m 5/ to 13/; усагз, approximately 20 from cach of 4 school grades—kinder- 
П, second, fourth and sixth. 


tis un to pr 
fortunate that i i 
: n order d : 
is br ng о protect the anonymity of the chil 


\ Viewed the аав and teachers who made me welcome at the school where I inter- 
| dren. I can only express my debt and gratitude in this obscure way. 
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j : Е t scem 
age; sex, social class, and even British or Amcrican um kem factor 
to be so crucial (5, РР. 332-339; 6; 9; ie). This не of sex, social class, 
implied by age and unlimited by the specific —— барь 
and British or American nationality is the key to the explana ‹су factor (8)- 
One thinks first of all that emotional needs must be that key гітагу in 
Many writers have claimed that emotional needs are сер аа by 
responding to drama, thereby implying that taste would be de is closely 
such needs, and some evidence exists that in some cases taste investi- 
connected with emotional needs (1, 2). But to our knowledge ы. ето- 
gator has been able to establish reliable statistical associations betv We, 100 
tional needs and taste in the case of either adults or children. cd 
were unable to find such associations (7). It appears that n = witb jf- 
can be perceived differently by different individuals so that t p Паг emo 
ferent emotional needs can have the same tastes or those with sim 
tional needs have different tastes. sive aspec 
In the face of that we turn to the usually overlooked cognitive xpansion 
child development—the active accumulation of experience urs 5 барсан 
of social intelligence that go with increasing age (13). Perhaps t pits taste 
rather than the emotional, can be more satisfactorily connected EE abo"! 
In order to investigate them we must find out what the child ширээ ma 
the dramatic material he sees, hears, or reads, and how he uses ns about 
terial; this involves listening closely to the children’s қамақ” probe , 
their tastes and probing as long as the results are enlightening. е did, but 
in fact, not only the children's reasons why they liked what oy 
also why they disliked what they did. This last proved to yield er es in 
The point of departure for criticizing what they have rejected à 
epithet "babyish." What the older child dislikes, babies like. A a with 2^ 
for instance, said that he liked cartoons, and friend interrupte only had 
exhortation not to be a baby. A second grader complained that де for 
animal comics—baby comics—to read. The older children li that^ 
watching something like Captain Video by saying, "I have to pu 


-ication 
my litle brother puts it on.” 2 They emphasize their up. ішер 
pointing the finger of scorn at "the little kids [who] get excite сы 
up and down like that” 


the 
) when they see babyish drama. What ng 
children do not like is li 


г ye 
i ked b hildren. What excites 
children fails to excite them. Лос хилэн 


The older children do not find the pictures they dislike to b o 
[The cowboy] comes and everyone falls dead—one shot.” One 7, ing 
his friends, “What's that picture we saw where all the guys we х A 
P of each other and they're missing each x 59 
ever run outta bullets.” Captain Video 15 


(5 of 


"UL 
num 
е cO asked 


all the guys are on їо 
other said, “They n 


| 
| 
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cause when they crash no one gets killed—they all walk out.” “They never 
die, they never get killed." ы " 

Not only are such rejected dramas unconvincing because they bs s 
quently implausible, but because they are cut out of a pattern tha D 
become obvious and all too predictable. A longer interview passage wi 
give us a clear picture of this in conjunction with other objections. 


Witam: Well, what I don't care about—I don't like cowboy pictures so 
much. 

Interviewer: Why not? * 4 

Мадам: You s the guys running for the crook, they jump on the crook, 
and you always see them rolling down the hill. 

Norton: Yeah. 

Wirt: Never flat. 

Norton: They never fell flat. е T tii 
À Wit: They jump off the horse like they’re made of steel and pom, they 
and on the [crook]. : 

Norton: Pa eia the horse is standing over there and the guy's саар ЭН а 
two-story building so he—the guy jumps off right onto the horse and he's riding 
away. 

Снлвил: Yeah. 

Interviewer: I'd hate to be the horse. 

Cuarte: Yeah. 

Norton: Or like one guy rides into the town and about fifteen ола дин 
are waiting for him. He rides right through the town—bang, bangbang, L5 
bang, bangbangbang, and he's riding outta the town. Every other guy is dea 
(he laughs). . 

CHARLIE: Yeah, and they never ran outta bullets, either. 

Norton: No. 

УУнллам: 

Мовтох: 

CHARLIE: 


Bough, bough, bough, bough. (imitating gun shots) ш 
The E Fora oy they sure carry lots of A 
Fifteen, sixteen, bough, bough, seventeen (laughs) and they're stil 
shooting. Then one time the guy shot two bullets—outta the gun.. it was empty. 
Then he pulls out another one and keeps shooting the thing. About ah, thera гэл 
about ten guys and along they came and the guy shoots out his gun, takes ou 
his other опе, and bababababa, everybody's dead . . . . А 

Norton: 1 mean, like, that’s impossible, if а man is supposed to fight against 
50 many others and he comes out alive all the time. . . . 

Снавые: But in a cowboy picture, in a cowboy picture, there they go. ps 
picture starts—wham, опе guy goes, about fifteen other guys. Here Sothea d 
Posse, bang, bang, bang, they're all dead. They go into town. There's an E E 
Teady for them, Bang, bang, bang, they're all dead too. He goes into : Уан: 
town, sneaks in. One guy notices him, There, he gets caught. All right, Ege 
Bang, bang, bang, they get him outta jail. Bang, bang, bang, they're all de 
again. That's all that goes through the picture, just horses and shooting. 

INTERVIEWER: Well, it’s a story isn’t it, I mean— . 

Norton: It’s exciting and all that, but it gets boring. . . . Nowadays, pictures 
*ren’t—I think they're fading away. 
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By calling what they do not like “babyish,” the older children are stating 
the fact that what they do not like is liked by younger children and ex- 
pressing an attitude of derision all at once. It is only when we go beyond 
the merely general and pejorative term that we begin to get at the basis 
for the children's taste. We have seen that they reject particular types ot 
stories because (0) while they might be exciting to "babies," they are not 
exciting to older children, (5) the stories are implausible and unconvincing 
because they are unrealistic, and (c) the stories are boring because they are 
too easily predictable. Much might be made out of this ad hoc, but we are 
fortunate in having two independent researches through which we may 
clarify the problem, and the concept of adult discount in terms of which 
we may order the material. Before going deeper into our material, then, We 
turn to those previous researches and the notion of adult discount. 


In their study of the emotional responses of children to moving pictures, 
Dysinger and Ruckmick (4) found that as the age of their subjects 187 
creased, their psychogalvanic and pneumocardiographic responses 10 movies 
tended to decrease. In other words, the older the child, the less was he 
actually excited by the movies. The condition of not being as excited 25 
young children was termed “adult discount.” The connotations of the term 
are such as to fill in the rest of the definition. 


This “adult discount" appears to be connected first of all wit? | 
ability to predict what will happen next in a story. Dysinger and Ruckmic" 
noted that upon repeated exposure to the same movie, their subjects 
responses decreased markedly, no matter what the age. This implies А 
the subjects had learned what would happen next during the repeate 
showings and consequently did not respond so intensely. The authors 10 
fact noted that where the anticipation of a fearful event is predictive n 
ишиге, the intensity of emotional response decreases. In order to arrive 21 
adult discount,” then, children must learn to be able, in some senses 
anticipate what will happen next in a drama. 


i е methods of recording circulatory, respiratory, and d 
а! changes, plus direct observation, DeBoer (3) studied the emon? y 
responses of children to radio drama. He found, like Dysinger ап 
mick, that younger children responded more frequently than older € 
He noted that the younger children seemed to react to each separate in 
öt thie story rather than to exhibit any steady rise or fall of interest ON te 
large section of the plot; they reacted in a succession of shock-like 1 

sponses. Adolescent children, on the other hand, exhibited in addition à 

responses to individual incidents a clear sense 4 the continuity of the ep 
os they demonstrated a steady rise of responses over the later phases © 
Шон ы This consciousness of the larger plot patterns WaS "nich 

gorous response noted in the case of surprise endings: V 


ith the 


hildre?- 
cident 
r an 
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presupposes a powerful interest in the relationships which gave the surprise 
endings significance" (3, p. 109). 

We may venture to conclude from this that part of the growing ability 
to predict seems to lie in the growth of the child’s command over the total 
plot of the drama, for without a sense of something more than discrete in- 
cidents, prediction is impossible. Part of the growth of this command seems 
to lie in repeated experience with the same type of drama as well as 
тереме experience with the same drama. 

There is another aspect, however, that also seems tied in with the strong 
Tesponses of young children and the weak responses of older children. 
DeBoer noticed that younger children seemed to react to dramatic events 
as if they were real, while the “older children, particularly those in the 
тэй group from 12 to 14, tend to objectify the narrative to which they are 
ane and to regard it as entertainment rather than a series of incidents 
Aur aio: themselves” (3, P- 106). The older children seem more 

hed from the dramatic experience than the younger. 

Med ed attitude toward drama has been dealt with by estheticians 
terms as “psychical distance,” and “detachment.” John Hospers 

o ule considers it to be the minimum attribute of the esthetic 
dl : is — attitude consists in the separation of the esthetic 
«оры: pem е needs and desires of everyday life and from the re- 
clogs Ic ИГ customarily make to our environment as practical human 
шиний, 2 е esthetic attitude сап occur only when [the] practical 
н mnis our environment is held in suspension (11, p. 4). We may 
да Ш daly I out that separating experience with drama from ехреп- 

è ыш ы à ife involves making distinctions about reality. In order to 
as кы = “нө схрепепсс with drama, one must not consider it to be 
ie Т r the same kind of reality as, that of practical, everyday experi- 
eu T then, that in order to be said to “possess” adult discount, 
тібі кы rs must develop at least (а) the ability to view a plot as a unified 

ты Ала sce on or anticipation is possible, and (b) a distinction 

эь ч Р ity of practical experience and the reality of experience with 
розы Ы that a modicum of detachment from dramatic experience 1s 
€. Adult discount involves a certain tempering of response to drama, 


8 certai — : 
in suspension of complete involvement. 


IV 


w sa, elder children have claimed that their tastes have changed because 
sufficient 2. them апа what still excites younger children is no longer 
уенин ү Xciting to be pleasurable. In this sense, change of taste involves 
ана the наанаа response to a particular type of experience. The 
телі 3s y give for this suggest that this decrease in pleasurable excite- 

caused by their developing ability to predict too easily what will 
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x : e action 
happen next in the "babyish" stories, and by their ope ЕДЫ 
i a ies is too unrealistic to be plausible. In our а Ve ability 10 
in those stor ested itae the ability to predict presupposes aso Hie 
2-2 Rome - coherent whole. We may note ue go queen ke 

ibili ise only when one has : od 
eae > ehe de Шоо stand outside it and ца анн 
“өн = ino already suggested, this detachment in ipsc. эн dum 
a distortion between dramatic experience and басне d parallel- 
matic and "real" reality. If this is correct, we should —— of plot an 
ing change in taste a development of the children 8 sapere reality and 
a concomitant development of the distinction between ханы, and wi 
experiential reality, Such a development was, in fact, о А 

escribed in the following pages. р КО. 
Ee the second. grade d we find the children VENE э it has 
term "action" in conjunction with media drama. A story is 5 not is one 
action and bad if it has none. Whether the story has action or 


ion means 
: re А t action 
of the basic critical criteria of excellence. But we find tha 


á қ ning 
ring mea 
different things for each of the age-groups. To trace the changing 

of that term is, 


Ет encom- 

in fact, to trace the development of their ability to 
pass a plot as a unified whole. | 1 ly to the extent 

For the younger children the total plot is weighed only “Action 
that it contains incidents that actually elicit emotional Pai ce a plots 
consists in such incidents. If there is only one exciting сеш In this 
that incident is all that represents the experience of the whole бий actions 
sense, the younger children seem to be impressed more by isola 
within the plot than by the plot as a whole. 


Hey, did you see th 
Says to the other, 
and he was going 
through his hat! 


one 
ng and ” 
imp here 
ign 
5 


ЕГЕН alo 
at Gene Autry, when they was жың; їз camp 
“This looks like a nice peaceful place, 7 went Г 
to get some water when whizz, an arr 


These events stand 
Since the intervenin 
about lost to the c 
Whole is vague and 
discrete events that a 


hildren- 
out because they elicit excitement. from ече" just 
8 events do not elicit excitement, they seem » 
hildren. Hence the children's view of the od 
impressionistic, at its most coherent a ра 
re exciting. 


as € 


and 
Hoy, did you see that one w 


him 
: ” n 

ith the leopard, when he jumped А 
killed him? 


ny whole. A story is full of action i 
large number of such instanc 


es. са ПЕЙ kinds 
Їл the fourth grade the children are looking for new twists, implicate 
of chases, new types of dangers, They begin to look for more со 


combinations of events tha 


ther 
t meaningfully encompass the plot га 
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discrete events that exist as sharply defined parts of a vague whole. The 
whole plot becomes one great event in which temporal sustention can itself 
become a value. 


I like Charlie Chan because he's the hardest one to solve mysteries—it 
takes about three weeks to solve them. 


It is in the fourth grade that we first find spontaneous mention of the 
type of drama we call funny-spooky—deliberately sustained blendings of 
the broadly comic and the terrifying like Abbott and Costello Meet Frank- 
enstein. Comic relief is present in more “babyish” cowboy stories of course— 
Some of the younger children in fact are attracted to a cowboy series not 
because of the hero but because of the comic foil who always accompanies 
him—but in the fourth grade the conception of plot as a totality has become 
So clear that instead of liking something for its isolated funny or exciting 
episodes, the various episodes are contrasted to each other as part of a whole. 
Consequently, these older children are able to talk about “putting comedy 
in the murder pictures,” about a total plot in which horror is purged by 
laughter, 

In the sixth grade we find a still greater emphasis on the plot as a whole. 
As we might expect, more of the children make spontaneously apprecia- 
tive reference to the funny-spooky type. They seem to be more conscious 
ofa story as a sustained whole, not only as a sustained whole lasting over 
map of dramatic and natural time, but as a structural unity 
will i 22 have become sophisticated enough to be able to predict what 
thi pen in the highly stylized cowboy stories and seem to be extending 
bis sophistication into other fields. One boy said he preferred watching 
dh with his father because his father tells him “more about them— 
Kos. gonna happen next." After some debate the others agreed that some- 

5 they would like to know what will happen next. This matter of 

Prediction becomes important. 
д шин of prediction puts the children in a peculiar quandary. On 
x C ies take it to be axiomatic that what Бы) seek in their drama 
whether жо агыз, purgation, what you will. But on the other hand, 
Over tide m чане of their. expanding intelligence and growing control 
Ич хрепепсе ог their cultural milieu or something else, they also 
~ а premium on being able to predict or anticipate the events of a story. 
damien to predict, however, decreases the thrills they can obtain and 
Үүлээ 1 more and more types of drama from being thrilling. Where 
dan te ae children still find infinite diversion in media 
Sami di ,gleer children complain of being "tired of too much of the 

ing. 

Peden ta p^ Wein as "kids' stuff. You can guess right away. Like in 
ore action € Creeper you couldn’t tell who it was. Sophistication grows, 
can be predicted and presumably less action is moving. So the 


th 
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ы ies that 
children tend to seek stories that are difficult to predict, or сат eni 
are so terrifying that predictive ability is petrified. е a ман 
“Spooky things, they got thrills in them. әзі Pra ана а 
see guys getting killed.” The dangers of mere kil ing сс умар кетін 
and mechanical so that new thrills are sought in the extrao 
of the supernatural or superhuman. 


ictures 
One Million в.с. and, ah, Adventure Island, there was two ач be e 
about animals of long ago. . . . They're more exciting, — ас: you" 
a big twenty-foot animal coming over you with big лр о Could protect 
get more afraid than if a man came at you with a gun. You 
yourself, but you shoot that thing, it'd just bounce off. 


ver- 
E A аң x would ove 
Such stories are liked because it is difficult to predict how one 
come the danger. he most 
Е C RAS ON. thc 
We may conclude this discussion of "action" by арыс? grasp 9 
Ris. леа : . : ew 9 
refined distinctions made in the sixth grade. In them 1874. 508 
plot and a keen conception of what makes a plot effective. 
Interviewer: What's action in a picture? 


5 р ЭВЭР : rsom 
СнавыЕ: Well, in a picture action is something fast. Опера iw 
know it he does what you least expected. Like in that Red River, 


—before yo" 
324 exciting 


the 
p nd of 

; 2 ; til the ¢ : 
because it was all the way across the West, it was all tension un there's shooting 
picture and then came the action and there was plenty of it 

everybody was fighting cach other. of 


"m iterion 
Action is crude and physical, but there is an implicit critical one 15 eX 
action that places it in the context of a larger whole. The ере pect) 
cited because everything as а whole moves quickly, rici ‘no longer 
unpredictably towards the final explosion of energy. Action ! 


Je. 
who 
h : ь 2 : гр to the 
in the isolated event, but rather in the event's relationship 
The same boy characterized the action in spooky pictures. ma 
: қ : : "s all slow 
During the spooky pictures there isn't much action. It’s a 
—that’s what gets you scared. js the 


Action as physical action is al 
attenuated pacing of the plot as 
of threat that fascinates, terrifi 
are no longer necessary for exc 


A ere it е 
most lacking in the spooky. БӨ жю" 
a whole, dominated by the in “citing even 
es, and pleases; the single ех 
itement and pleasure. 


V зэх ame 
term that the children use in discuss P indicate 
"phony" or sometimes "fake" and “corny.” They use those term rw 5. 
that the drama js contrived and implausible. When they = цана ер” 
terion for their criticism, they are assuming, first, that — ar com at 
represents some reality and, second, they are assuming Раг“ dxgun t 
tions of what is or what can be real. Ghosts are real, but 4 7 


There is one other 
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ЕНЕГЕ seen "real 
shoots twelve times is phony. They are эвлэж ТЭРЭ true to 
reality and drama and judging drama by the же с distinction between 
“real” reality. We wish to point out here эн | к tachment from dra- 
dramatic and experiential reality (and the — ин manifested in the 
Matic experience) develops over the grades, and how it i 
children’s reactions. А — , 

We have little material from the kindergarten hee Togo Ж 
Cause they do not seem to use any criterion of reality int diim 
of mass media drama. Description of a story merges "A em an 
to such an extent that it is quite difficult to tell pagis хан rn 
the other begins. And they have a tendency to act out the eve 
Were actually experiencing them. Л Р T 

In the за б pira s find most of the children a ndn "jus" 
if not as true events that directly affect them, then сееш LU by panini 
Stories. One boy implied that Cactus Jim was “only” an ac h 2 Reaton 
out that his beard is false, and another was offended by | dis етем 
and willing to bet that the beard and Cactus Jim are real $e pese v) 
seem mostly to be impressed by the likely — ын Ор саде 
term) that the events they experience in drama are rea ^s Mu эн 
are more intense, more proportionate to something that directly 
themselves than those of older children. | = 

Barry: I saw that picture about Flash Gordon. There was a gorilla that bro! 
4 Nigger’s neck, А 

ANEST: It's just a picture. There's а man inside, — 

Barry: But sometimes there might be a gorilla inside. 


Though they might already be beginning to be aware уна не раат a 
Тата in merely representing reality, the stories seem - — эа ку 5 
to feel that they might be real anyway. The “real” reality 
а likely im ossibility. istincti 
By ile Ls zh the children have made the — €: 
татайс reality and real-life reality and begin to judge Tw du al to be. 
Plausibility of a story by its faithfulness to what they consider the ге 


Tim: Like Captain Video, what a phoney. 


ume Yeah, it's only a film. 
1м: Мо, it's a play. қ а 
Marx: Yeah, Б ү don’t really see them going up to the moon, now, de 
you? 


In the sixth 
Critica] 
to repr 


: ; sense of 
grade there is merely a heightening of the a авран 
detachment—drama is not “real” anymore, but since i 

csent reality, it is judged in terms of its faithfulness. 


Leo: Did 
head so t 
Neart an 

Ов: 


Ж ugh his 
you see [that picture about Cortez]? An arrow z pice tee ga =н 
hey put a hot iron on it and pulled it out. And then he wa 
d he still wasn't dead. 


Yeah, they never die, they never get killed. 
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Enough of this kind of jaundiced, literalistic, and bloodthirsty criticism 
has already been presented to preclude the necessity of more. 


VI 


The notion of adult discount suggests why older children are no майн 
moved Бу what excites younger children. The ability to encompass 6. 
as a unified whole has developed so that they become able to goodies that 
will happen next (which lowers emotional response); the ace нэ the 
drama is not the same as experiential reality has developed sot ҰЙ. 
older children become more detached from their experience with 
(and this too tempers emotional response). rocess 

We may point out that among the children of this research үүлс: 
of changing taste is more or less independent of specific adult in "arent 
Cowboy dramas, for example, are eventually rejected whether P the 
make an active effort to encourage rejection or not. On the conn 
main outlines of the process appear to involve the dynamic erage Ec 
of social interaction with peers, accumulation of experience with (m 
end the developing intelligence of the child himself. In this paper Т ing 
dealt only with the products of that combination—the child's deve ne 
sense of plot and detachment from dramatic reality—and have i 
for another paper the process by which the product emerges- the 

It may be suggested that the gamut of taste we have observed, бэ the 
most highly stylized and “unrealistic” cartoons and cowboy series 19 der- 
more varied and more “realistic” adventure dramas, can be partially e ons 
stood by reference to the content of the dramatic material itself. a 
and cowboy stories, with their ritualistic plots and fixed constellat! 
characters who have constant traits and behave always in the EA nane» 
seem to be among the types over which it is most easy to gain өг 
the types which are most attractive to the naive, inexperienced aù паш” 
whether child ог adult. The relatively unsocialized child would te? шга 
= to be attracted to such types rather than to others. Given OUT rages 
eae ln deh epee гол rd 
Fee sik нч rend and skepticism typical of SRM EN of soci? 
intelligence tends to E ae соль, the growth si m ic" “аше” 
ro йы ma 5 for shifts in taste toward the Mei are ос 
зай and hay Yprized type of drama in which characters. action 18 
то © more or less human traits, and in which dramatic © ent 

ге complex and less highly ritualized. 1 s ith the develoP 5 
of the child ized. In keeping wit mple* 

vement from the simple to the more 00 арг 

well as a movement fr id; Е ializec d 
ent Irom the childish he more fully social! ul 

other cultural milieu with diff. "s : » | МЕ 2 
stil Бий 4 à ‘ferent socialized standards (12) ` г 
Е at form of movement though th ay be diffe ati" 

Finally, we wish ваа ugh the substance may оцола p 
luin dan. i Phasize the suggestion that the em 

y obtained from dramatic material is limite 


» it isa mo 
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detached, critical attitude that adult discount involves. A sophisticated sixth 
grader, no matter what his emotional needs, will not be able to obtain the 
same degree of emotional stimulation from a typical cowboy story as a 
kindergarten child. In the same sense, adult discount seems to place definite 
stricture on the extent to which the spectator is able to use dramatic ma- 
terial as fantasy—to the extent that he adopts a critical and detached attitude 
in attending to drama, to that extent the spectator is not sufficiently involved 
in the drama to be able to use it as an emotionally charged fantasy and 
thereby obtain emotional release. Indeed, whenever we speculate about or 
investigate the effects or even the character of mass media experience, if 
We seek accuracy, these considerations must be taken into account. 
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CHILD ANIMISM: WHAT THE CHILD MEANS 
BY “ALIVE”? 


S. W. КилхсЕм мн 
University of Pittsburgh 


INTRODUCTION 


Piaget has been concerned with the nature and development of the child’s 
Minking, of his conceptions of the world, and the reasons for qualitative 
“эмиэ, at various ages. Among other characteristics of child thought, 
та mp ды animism (5). By animism he means the attributing of life 
тері элле to certain inanimate objects, but he qualified this mean- 
ка P opui ways which seem not to be entirely consistent. These two 
"eed шш, ‘consciousness attributed to things,” and | the concept 
i Mata treated separately by Piaget. Whether or not a child attributes 
Os а г an Object is determined by asking him if the object can feel 
think: А нь угаа sorts of stimulation ог activity, and why the child 
erie ote oe concept of life, the child is asked: “Is the 

y?" In cach case the child is assigned to one of four 


Stages fom 
© “мар "wet Jap M 
m Е animism. The criteria for categorization are similar in each case, 
essentially as follows: 


any rages айнын, consciousness and life to anything that is in 
t Be da asd tie amaged, or useful is assigned to Stage 1 for both con- 
child in 2 1 " A whole dish is alive; a broken dish is not alive. The 
thing thar i 2, for both series, attributes consciousness and life to any- 
alive. For a егей A ball is alive when it is rolling; otherwise it is not 
© бш қол ын Ed Stage 3 anything that moves of its own accord is con- 
When желде r^s с sun and moon are alive; a bicycle is not alive, even 
mals alone на : д child in Stage 4 restricts consciousness and life to ani- 
many childre to plants and animals. Humans and animals are alive, and 
Mem ы, this stage state that plants are alive. 

speaking of = De children who are in the first or second stage when 
iage л Ман nsciousness are generally found to be in a more advanced 

concerning life. The elder children, on the contrary, that is to 


Say, those į : 
Ni oui) in the third and fourth stages, are usually in the same stage in the 


l'Thi m 
of Sa a was presented by the author to the Graduate School of the University 
с author is “оын fulfillment of the requirements for the degree of Master of Science. 
many helpful su емей to the following members of the faculty for their assistance and 
Bendig, gestions: Dr. David A. Lazovik, Dr. Jack Matthews, and Dr. Albert W. 
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parallel series” (5, p. 205). Regarding children in the second stage of ani- 
mism, Piaget states: 


The impression these children give is that the assimilation of life to 
movement is evidently simply a matter of words. That is to say, the word 
“life” means simply movement, but this movement has none of the charac- 
teristics with which we should define life, such as spontancity, purpose, 
[2 tere . 

We think, however, the matter goes deeper, and that movement 1n 
м is really thought to possess the characteristics of life (5, рр. 200, 


Piaget does not make clear, however, what he means by “the characteristics 
of life.” 
| More recently, investigators have employed questions aimed 
ing the types of objects the child regards as alive as a measure 0 
They have disregarded questions related to consciousness, or have employe 
them as a measure of the child's usage of the term alive. | 
In a very well controlled investigation, Russell and Dennis (8) шэн 
oped a standardized procedure for the study of child animism. Regarding 
а list of 20 objects, six of which were arranged on a table, each child was 
asked: “Is the ——— living or dead?” and “Why?” On the basis of his 


— : 5 i m. 
answers, cach child was assigned to onc of Piaget's four stages of paru 
in 


at determin- 
f animism. 


88 socio-economic status, sex, geographic location (urban, 
rural residence), grade status, mental age, and chronological авс» 
concluded that: “Тһе stages of animism are equally related to both, ncy 
age and chronological age, the Coefficients of Mean Square oc ant 
for the combined groups being 0.59 and 0.62 respectively.” Nomen loca- 
relationships were found between stage of animism and geographical 
tion, socio-economic status, or sex of the subjects. Ч 
Russell (7) has also investigated what he termed “allied сопсер ean 
their correlation with stage of animism. By allied concepts Russell п ch 


“ 


ЯЛ ideas which are ‘allied’ in adult thought to those of animation шей 
as ‘knowing’ and ‘fecling’.” He continues, “Тһе problem may к istic 
specifically as follows: Is the development of animism by агас ай 
stages merely a function of the child’s usage of the terms ‘living’ ап шге 9 
ath deme due to more che deas concerning e Pega 
at gn ng the questions regarding "animus"? here 1 
of 335 subjects were queried as follows: “Does the ——— 099 " 
is? Why?" The other half were asked: “Does the ——— feel ae оров 
it?” (or a more plausible variation for remote objects) and “why? ame 
the basis of these answers each subject was аяыг Rend vati 
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basis as the classification of animistic responses.” Russell found a 63 рег 
cent correspondence between the stages of animism and the stages of allied 
concepts. On the basis of this evidence, he drew the following conclusions: 


These facts answer the question raised in the introduction of this paper 
as to whether or not the development of animism is merely a function of 
the subject's usage of the terms “living” and “dead.” Since in the majority 
of cases the subject attributes “knowing” and “feeling” to those objects 
that he considers “living,” and since the development of the two series 
of concepts follows the same progression of stages, the author feels justi- 


fied in the use ‘of the term “animism” as descriptive of the subject’s ideas 
of “life.” 


7 Russell states: “Each subject was questioned individually, the questions 
involved in the present work being asked immediately following an exami- 
nation for stages of animism.” However, it is not clear whether questions 
about “knowing” or “feeling” were asked in a separate series after ques- 
nons regarding “life” (“animism”) had been completed for all objects, or 
bai they Were asked regarding each object immediately after questions 

ng “animism.” If the latter was the case, it may be that a child who 


Sai : ! : " 

ын that an object was “alive” would also tend to say that it could “know” 
"; 

or “feel” in order to be consistent. 


Nos investigators (1, 2, 3, 4) have made some attempt to refute сх- 
cee Piaget's claim that when a child—at least a child in Stage 2— 
68 that an inanimate object is “alive,” he also attributes certain “charac- 


teristi : T E. im epa 
d istics of life" to that object, but it is felt that additional clarification is 
esirable, 


de loannis (7) dealing with "allied concepts" tends to support Piaget's 
> Dut it is felt that а wider sampling of "allied" questions should be 
employed. 
one Present study is an attempt to determine what the child means when 
те даг that an object is alive. Stated differently, when a child states that 
nimate object is alive, does he necessarily assign to that object certain 


Sens 1 1 1 i i 
dis Огу and functional attributes which the adult usually assigns to animate 
Jects, Particularly animals? 


chi neis 2. that the study of the concept of “life” shows, “... Ще ideas 
child’, io. erstand by the word life (5, р. 194). It is true that the 
is alive? 1SWers to the Why? questions, that is, "Why do you think 
it is dar їп part what the child means by the word alive. However, 
as the differ. motion, or activity, is the reason most often cited by the child 
ecause m Tentiating criterion between the animate and the “inanimate, 
is siehe а is the most prominent differentiating quality, and one which 
alive is ҰЙ у Эр to express. Another approach to the child’s concept of 
Sory and ын him several supplementary (allied) questions regarding sen- 
пспопа! attributes, such as feeling, breathing, thinking, etc. 
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SUBJECTS 


The subjects were obtained from the grade and junior high schools 6 
Springdale, Pennsylvania (population approximately 5,000). Although 
scores were not obtained, school officials stated that records indicate that 
the groups have mean IQs near or slightly above roo. Thirty subjects Lh 
selected from each of the following grades: kindergarten, first, third, fifth, 
and seventh (see Table 1). In order to screen out children who were ша 
too young or too old for a particular grade, age limits were arbitrari 
established for each group (see Table 1). Eleven students were eliminate 
by this screening. 


TABLE 1 


DESCRIPTIVE DATA REGARDING SUBJECTS 


—— 3 

Arbitrary 

Mean Age Р jmit: 

Grade N Yrs. Mos. Males Females Age Lim 
-11 
к 23* 5-10 g^ 14 з-й ло 2 : 
1 30 6-9 13 17 шэн n 
3 29» 8-11 15 14 кей т. 
5 30 10-11 17 13 10-0 © a 

7 30 12-10 15 15 sil М5 

Тотлі8 142 69 73 


LJ T1 ы 5 
Seven kindergarten records and one third grade record were deleted because 
severation (see Results), 


ing 
H B " . . 1 а sibli Я 
The other criterion for elimination was whether a child had 0551 


5 с 
ї one of the other grades to be tested. This was done to reduce ед се 
bility of discussion of the test at home and instruction by parents © this 


who had not been tested. Thirty-eight students were eliminate f serious 
basis. One child in the kindergarten group was eliminated because 0 select? 
nystagmus and questionable mental capacity. The subjects Were 
from alphabetical lists of the remaining students. 
PROCEDURE dish» 
" bL n 

Materials. Six inanimate objects: a burnt kitchen match, a Hs ticked 

a pocket knife with one blade open, a comb, an alarm clock wig ass 


loudly, and a lighted candle; and two animate objects: a goldfish at d of 


bowl, and a flower (blooming petunia in a flower pot) were assem | chil 
a table. It is felt that these Objects represented a sample with which mo or oP 
dren are familiar, and that the objects 1 шир 


familiar, : vary greatly as to геа con 
parent animation ánd functiona] value 


In addition to extending 
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tinuum to include objects which are really alive, the fish and the flower 
were included as control objects for two reasons: (а) as а basis for com- 
paring the responses to inanimate objects, and (2) in order to reduce the 
likelihood of, and as a measure of, perseveration. With animate objects 
included, some correct responses are “Мо” while others are “Yes.” 
. Questions. The following ten questions were asked regarding each ob- 
ject: т. Is alive? 2. Would feel pain if I stick a pin in it? 
3- Does а — — grow? 4. Can hear us talking? 5. Does ——— 
breathe? 6, Does think? 7. Can sce? 8. When 
moves, does it know that it moves? g. Can make a wish? 10. Is 
— — alive? Question 1 was repeated as question 10 to obtain a measure 
of the degree to which the child’s usage of the term alive might change 
toe of the intervening allied questions. It is felt that questions 2 
ane 9 (hereafter to be termed allied questions—following Russell) 
attribute З 222 of possible questions concerning sensory and functional 
E цаг о igher forms of life, particularly man, The child’s responses 
ü Questions provide a basis for making inferences regarding (a) 
Concepts of these objects, and (5) what he means by the term alive. 
No "Why?" 
of all objects, 1 
ing 


questions were asked until all ten questions had been asked 
ts. It is felt that if a child is asked to give his reason for think- 
Si anys qd Object is alive or not alive, he may employ his stated 
or judgin ASH сап, be only a small part of his total concept—as a criterion 
asked з = аеш regarding other objects. “Why?” questions were 
ticularly яс энд айсг the formal questioning had been completed, par- 
ach. subi a the child stated that the clock or the candle was alive. 

ient ros was questioned individually while seated opposite the ex- 
at сэн the objects were assembled on а table between them in random 
inary на of real and/or apparent animation). After a brief prelim- 
remarks to шон to the situation, including for the younger children 
the followi e effect that this was a kind of game,” cach child was given 
the thing; Ng instructions: “I am going to ask you some questions about 
you Fed see on the table. Some will be easy and some not so easy. 

Th T now the answer, just say, ‘I don't know’.” 
thatch, ез was asked: “Is the knife alive? Is the fish alive? Is the 
specially at Ten through the list of cight objects. When necessary, 
€ subject’ me beginning of the questioning, the experimenter directed 
Were recor de ича to the appropriate object by pointing. Responses 
“Would 22 on mimeographed answer sheets. Then the second nat ik 
€ach object еке сі feel pain if I stuck a pin in it? | was asked regarding 
ployed i. ce the third question, and so оп. This procedure was em- 
in order to reduce perseveration. Although this does not eliminate 


Peri 
ord 


the мар | 
eir aiy of perseveration, it would have been much more likely to 
ёс ad all questions been asked- usps given 19, then another, 


б б гі 
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The experiment was conducted during the latter half of May, thus 
during the latter part of the school term. The subjects were taken from 
regularly scheduled classes, and therefore had little opportunity to discuss 
the experiment until after all of their group had been tested. 


RzscL.TS 


Deletion of cases. Seven cases in the kindergarten group (grade K) 
and one in grade 3 were deleted because of perseveration. In the judgment 
of the experimenter, the recorded responses, in addition to observations 
made during the testing, indicate that these cight subjects were responding 
with minimal reference to the stimuli (questions). Either because they di 
not comprehend the questions, or because of emotional stress—or а Con 
bination of these factors—the subjects resorted to answering nearly all 
questions either positively or negatively at some point during the testing: 
In each of two cases in grade K, for example, all responses were poste 
but one. Other records show either some evidence of attempted discrimina: 
tion followed by stereotyped responses, or alternate series of positive an 
negative responses followed by stereotyped responses. 

With reference to the original data (150 cases), seven cases of pers 
ation in grade K accounted for 68 per cent of the positive allied responses 
for that grade, while one case of perseveration accounted for 49 Рег on 
of the positive allied responses in grade 3. Therefore, the records of these 
cight cases were deleted. All tabulations and computations throughout this 
paper are based on the remaining 142 cases. When grade comparisons ас 
made, the data are prorated and appropriate notations made. 


ever- 


TABLE 2 


TOTAL NUMBER OF POSITIVE RESPONSES FOR FIVE GRADES* 


Questions: 1 2 3 4 5 6 2 8 5 din 
Objects alive feel grow hear breathe think see know өс 
4 
Math .......... б 5 з X 2 10108 7 4 
Dish 22222222. w v i y +g i 4"; 
Knife 22222222. wis oy a z ? Та 
Comb .......... A 5 1i 2i Фа 
Сізде sessioun 66 12 3 5 1 4 4 M 3 43 
Candle ......... и T Y б іл 283 * x 
EE осы ээ о. — ка == = 10) 
Torats 2222 20 54 6 за 1 n 44 P 5 
Flower ese H0 5 15 53 sq s 4 29 J ы 
Fish ............ 142 із 12 49 130 ө 134 BI 55 


*Ei 5 
Eight cases of perseveration deleted but remaining data not prorated. 
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Table 2 presents the combined data for five grades. It will be noted 
that the child's concept of a fish is quite different from his concept of in- 
animate objects. 

Comparison of responses to question 1 and to allied questions. Table 3 
shows a comparison of the mean number of positive responses per grade 
to question 1 for four objects (match, dish, knife, and comb), and the 
mean number of positive responses per grade for two objects (clock and 
candle); and the respective means for four objects and two objects of the 


TABLE 3 


MEAN NUMBER OF POSITIVE RESPONSES* TO QUESTION 1 FOR COMBINED 
OBJECTS; AND THE CORRESPONDINGS MEANS OF THE MEAN 
NUMBER OF POSITIVE ALLIED RESPONSES 


Question 1 Mean Allied 
Match, Dish, Match, Dish 
Grade Knife, Comb Clock, Candle Knife, Comb Clock, Candle 
К 9.1 15.6 28 35 
1 
5 38 75 3 10 
5 16 18.1 2 10 
7 15 23.0 1 10 
05 115 0.0 8 
Тотлїз ... 165 75.7 3.4 ЕТ 
оноо E ЖИН; Же 
* Prorated, 
nm 22 А : : 
КЖЕ агысы of positive responses to the allied questions. The figures in 
of 5 ын columns are the means for combined objects of the mean number 
т Positive responses to eight allied questions. Thus, for each object the 


a а humber of positive responses to eight allied questions was taken as 
sure gf the degree of “animism” implied by the word alive. 
four cis for combining clock and candle as opposed to the other 
Чеке nies is that the clock and the candle evinced activity. The clock 
ir fon y чы the hands moved; the candle was burning. | 
Bressive Ды objects combined, those evincing no activity, there is a pro- 
and to Шыны ш the mean number of positive responses to En I 
© assi ген questions from grade K through grade 7, indicating t n 
Crease i: C of allied attributes decreases, there is a corresponding de- 
But the е frequency of positive alive responses. | or 
activity, 4 patterns for clock and candle combined, objects міс evince 
» 90 not follow this trend. Compared with grade т, there is ап 1n- 
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crease in the number of positive responses to question 1 for clock and candle 
combined of over 100 per cent at grade 3, and over 200 per cent at grade 5. 
There is not a corresponding increase in the number of positive responses 
to the allied questions. The data indicate that, although children do assign 
more allied attributes to clock and candle than to the other four objects, 
the discrepancy is not proportional to the discrepancy in the relative pro- 
portions of positive alive responses. 

On the average there were 359 per cent more positive alive responses 
(to question 1) for clock and candle than for the other inanimate objects; 
whereas, there were only 115 per cent more positive allied responses for 
clock and candle than for the other four objects (see Totals, Table 3)- 

Compared with a total of 200 positive responses (not prorated) to ques 
tion 1 for all groups (see Table 2), there were only 54 positive responses 
to question 2 (feeling), and 45 to question 8 (knowing), and many fewer 
positive responses to the other allied questions. These figures vary cons! er 
ably from Russell's (7) which indicate that, ". . . in the majority of cases 
the subject attributes ‘knowing’ and ‘feeling’ to those objects that he con- 
siders ‘living,’ . . .” 

Although 25 subjects in grade 5 stated that the candle was alive, only one 
stated that it can feel pain, one stated that it grows, none that it can se 
two that it knows when it moves, and one that it can make а WI 
When asked why the clock was alive, the subject usually answered: “It 
ticks,” or occasionally, "The hands move,” or “It tells time.” 

The child does not regard these objects as being human-like, with many 
of the sensory and functional attributes of human beings. The fact that an 
inanimate object evinces some activity or function is sufficient basis for te 
child to say that the object is alive, by which he apparently means that it 15 
lively—evinces activity. It seems to be a matter of limited vocabulary rather 
than a gross misinterpretation of reality. 

Comparison of responses to question то and to allied questions: 25 
sponses to question 10 are іп a sense corrected responses to question ra "^ 
the subject experiences the intervening allied questions. Regarding the үе 
animate objects, there was a 54 per cent reduction in the total number 
positive responses (prorated)—217.0 for question 1, 100.3 for question 10. | 

Table 4 shows а comparison of the mean number of positive response 
per grade to question 10 for four objects (match, dish, knife, and com 
and the mean number of А two objects 


(clock and candle); and the respective means for four objects and two ° ) 


the allied columns are the means for combined objects of the mean nU 
Positive responses to eight allied questions, For four objects combined» : 
a progressive decrease in the mean number of positive responses 10 ques 
10 from grade K through grade 5; there were no positive responsC ^ 
grade 5, and only one positive response at grade 7 for these objects. Com 
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MEAN NUMBER CF POSITIVE RESPONSES* TO QUESTION 10 FOR COMBINED 
OBJECTS; AND THE CORRESPONDING MEANS OF THE MEAN 
NUMBER OF POSITIVE ALLIED RESPONSES 


TABLE 4 


Question 10 Mcan Allied 
Match, Dish, Match, Dish, 
Grade Knife, Comb Clock, Candle Knife, Comb Clock, Condle 
K 2.6 72 7! * 35 
1 12 55 3 1.0 
3 8 9.8 2 1.0 
5 0.0 125 А 10 
7 02 55 00 E 
Тотлів ... 4.8 40.5 34 7.3 


с. ЗЕЕ СЛЕ GOS uum. m 
* Prorated. 


Pared with grade 1, there was a mean increase in positive responses to ques- 
Чоп то for clock and candle of 78 per cent at grade 3, and 127 per cent at 
grade s, Although these percentage increases are smaller than the relative 
Increases for question 1, there were on the average 743 per cent more positive 
alive responses (to question 10) for clock and candle than for the other 
inanimate objects, as compared with 115 per cent more positive allied 
responses for clock and candle than for the other four objects (see Totals, 
Table 4). The discrepancy seems to result primarily from the child's usage 


whee term alive rather than from a misconception of the nature of these 
objects, 


Discussion 

qt 15 true th 
attributes Tin 
Sitivity and ауу 
assignment of 
to the assig 
Evidence of 
өр InCOrrect 
Manimate ob 


Nature 
Clock ait 


at some children do assign certain sensory and functional 
animate objects, and particularly а kind of elementary sen- 
areness (feeling and knowing—questions 2 and 8), but the 
sensory and functional attributes is entirely out of proportion 
nment of the term alive to these objects. Although there is some 
animism (particularly in the kindergarten group) as indicated 
тезропвев regarding the sensory and functional attributes of 
Jects, there is little evidence of a gross misinterpretation of the 
езе objects. When the child at grade 3, 5, ог 7 states that the 
Candle is alive, he seems to mean primarily that the object is 
vinces activity. This seems to result from the child's misuse of the 
ve rather than from a misinterpretation of activity per se. That is, 


Or с 
lively. 
term ай 
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the child does not conceptually classify these objects in the same category 
as animals, or animals and plants, but he is unable to make the distinction 
verbally. | 

If the adult accepts the child’s positive responses to the alive questions 
at face value, with a literal translation from the adult’s point of view, he 
must then postulate an irregular developmental trend in the child’s concepts 
of some objects, and a more or less regular trend for others. That 15, one 
would have to conclude that, compared with children between the ages 
of 6 and 8 (grade 1), children between the ages of 8 and 14 (grades 3 
through 7) have inferior concepts regarding the nature of certain objects 
(those evincing activity), and at the same time have superior concepts 
regarding the nature of other objects (those not evincing activity). This 
would indicate a gross deviation from other mental and physical develop- 
mental trends. 


It is hypothesized that the reason for the fact that children in І 
k and candle 


er children adopt 


grade I 


LN " . H i 3 кезі 
dren divide the objects into animal versus non-animal groupings j oem 
o 


ivi : (уе, 
activity and those which do not, but in so doing misuses the term ай ith 


The data seem to support the views of those who have disagree 
some of Piaget's findings regarding child animism. Contrary to aa 
findings, а majority of the subjects who stated that an inanimate object pn 
alive did not attribute "feeling" and "knowing" to that object. Factors © nf 
tributing to the discrepancy between Russell's findings and the results if 
the present study may have been: different sequences of questioni, 
in fact there was a difference); the inclusion of "Why?" questions 
sell within the formal testing; differences in the wording of quest 


th Р 
с employment of more allied questions in the present study. 


ons; ? 


SUMMARY AND CONCLUSIONS 9 


In an effor : ions 4 
t to С : est! » 
signed to til ee the concept of animism, a series of d at сс 
ine what the child means when he states that sults 


is alive w ini f 
are бан йын to 150 school children. The followin’ 


1. 
alive 
2. 


Subj sects 

des d шшен more frequently stated that inanimate гн. гү” 
е . 
У attributed sensory and functional attributes © Une стей 


From kindergarten through grade 7 there was a progressive did not 


in the number of subj 
su 5 8 : é 1c iye 
еее bjects who stated that inanimate objects wh essi" 
€ activity were alive, Т 


ор” 
к ard а РГ to 
decrease in the number of here was a parallel trend tow2 ;gned 


Ё . assig 
these objects, sensory and functional attributes 


бо 
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3. From kindergarten to grade 1 there was a decrease in the number of 
subjects who stated that inanimate objects which did evince activity were 
alive, after which there was a marked increase at grade 3, and again at 
grade 5, followed by a decrease at grade 7. There was mor a parallel trend 
in the number of sensory and functional attributes assigned to these objects. 
‚ 4. After answering the allied questions, there was а marked reduction 
in the number of subjects who stated that the six inanimate objects were 
alive, but in general the above-mentioned trends (2 and 3) were sustained. 
| In the opinion of the author, the child’s statement that a certain object 
is alive is an inadequate measure of animism. Data indicating that many 
children as old as 14 years are still quite animistic have resulted when this 
measure was employed. It is felt that data regarding what the child terms 
alive are more revealing of the child's usage of the term alive than a measure 
a animism. The present data indicate that when a child states that an 
inanimate object is alive, particularly an object which evinces activity, he 
Means much less by this term than most adults do, and much less than 

taget seems to have implied that the child means, 
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YOUNG CHILDREN’S RESPONSES TO A PICTURE AND 
INSET TEST DESIGNED TO REVEAL REACTIONS 
TO PERSONS OF DIFFERENT SKIN COLOR 


% 
CATHERINE ЇГ.АмркЕТН and BARBARA CHILD JOHNSON 


University of California 


What do differences in skin color mean to young children? Incidental 
observations in university nursery schools suggest that there is little aware- 
hess of the racial significance of skin color. . 

Three-year-olds in a midwestern nursery school, noting the daily appear- 
ance of a Negro maid to pick up one of the children, called to him, “Here’s 
your mother,” Four-year-olds, in a western nursery school a few days fol- 
lowing Pearl Harbor, ran around the yard with a newly enrolled Japanese 
boy, unitedly bombing “Japs.” The skin color of their playmate and his 
mother excited no comment, 

Children in these university nursery schools were, however, a somewhat 
selected group, Their parents in most cases were college graduates. Their 
fathers Were engaged in professions or in occupations of managerial or 
; “cutive type, Their homes, if not in the best residential areas, were at 
Cast in desirable ones, 

Clark and Clark (2), Helgerson (6), Radke, Trager, et al. (11, 12); 
dealing Primarily with children of low socio-economic status, report that 
by five Years of age skin color is.perceived as possessing both racial and 
Social significance, 

x de Da io this divergent evidence, the presene вэ жа шш 

А Pose of exploring the significance of family | 
Social circumstances on young children’s responses to persons of different 
skin color, 

T 


$5 table 1 summarizes information concerning age, sex, ethnic group, and 
сі 


О-ссопопис status of the children in the study. | 
"el originally intended to include groups of children with мэ 
a M Broup experience in school, and to compare responses o dl 
ever is ute children of upper as well as lower пне ш po 
with Preliminary inquiry revealed that schools were either Мер Oh de 
and dh negligible percentage of children of. the other race che е ern 
at there were no Negro groups which could be considere 
маш with the white upper socio-economic groups. 
ce) 


a і nt 
A The writers are indebted to Dr, Elizabeth L. Scott of the Mathematics or. 
cr и етацса! assistance and to the School Departments and Child Care Cen 

бу» Oakland, and San Francisco for their effective cooperation. 
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TABLE 1 


5 3s с, SEX, 
FREQUENCY OF CASES STUDIED, CLASSIFIED ACCORDING TO AGE, SEX, 
ETHNIC GROUP, AND SOCIO-ECONOMIC STATUS 


Upper Socio- 


Lower Socio-Economic Status Hence Status -— 
Age Sex Negro White” W hitet 
| ы ЙЕН Um 
72 
3 years Male 24* 24 2 2 
3 years Female 24* 24 24 л 
5 years Male 241 24 24 72 
5 years Female 241 24 24 — 
— юэ ээ 8 
96 96 96 A 
* All from San Francisco. 
ТАЙ from Berkeley. 
* All from Oakland. 
ucation, 


Socio-economic classification was based on parents’ ocupation, - three- 
and housing, and on the median 1.0. of the children. In both ын ne 
and five-year-old upper socio-economic groups, over half the шон ageria 
engaged іп professions; approximately one-third occupied on 
Positions. The residential area from which both groups were «ау іу 
the most desirable in the community. It was, incidentally, not үзнээ 
exclusive. Median LQ. for the three-year-olds was 128, for the 
olds, 121. гс groups 

Іп both the three- and five-year-old white lower socio-economic Filled, 
more than one-half the children’s parents were engaged in un e-year- 
semi-skilled, and skilled labor, and some were unemployed. The е was 
olds attended a state supported child care center where enrollm mother 
restricted to low income families in which it was necessary for шум 
to work. Residential areas for both groups were among the less d neigh 
in the community, They were within or bordering ethnically mixe up was 
borhoods. Median LQ. for the three- and the five-year-old gro 
approximately тоо, 

Both three- and five-year-old Negro children had parents who 
pations and housing 
level than those of the 
olds attended the state ch 


in congested industrial areas in which sub-standard housing was СО three 
The five-year-olds lived in an exclusively Negro neighborhood, : 
year-olds in a predominantly Negro neighborhood. Mental test 560 
not available for either group of children. ay in tht 

The terms upper and lower class, used for the sake of sa кі a 
study, therefore distinguish, on the basis of fathers’ occupation, pe 


se occu“ 
y lowe" 


res were 
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professional or executive group and a group of semiskilled or unskilled 
workers. 


Tue PICTURE AND Inset TEST 


Research literature on test performance (3, 13), perception (1), and rea- 
soning (4, 5) in young children suggests the nature of the problems to be 
solved in devising a test suitable for children with an age span from 36 
to 71 months, 


TABLE 2 
PICTURE INSET SERIES FOR BOYS 


PICTURE FIGURE INSET FIGURE 

Skin Color — White White Brown Black 
1A* Boy at bt ct 
2A Boy a b с 
ЗА Воу a b с 
ЯА Воу а b с 
5А Woman a b с 
6A Girl a b с 

Skin Color — Brown White Brown Black 
1B* Boy а b с 
2В Воу b с 
3B Boy a b с 
4B Boy a b с 
58 Woman a b с 
6В Girl a b с 

Skin Color — Black White Brown Black 
109 Воу а b с 
2С Воу а b с 
ЗЄ Воу а b с 
4C Boy a b c 
5С Woman a b с 
6С Girl a b с 


. "neis 
22 refers to skin color of figure in picture. 
abe refers to skin color of figure in inset. 


4 -6 refers to picture and inset person-combination, thus picture “ЗА” completed with 
ret бан 5 4 Я 
*t "а" portrays a white boy with a white woman. 


A picture and inset test requiring the choice of one of a pair of insets 
10 complete a picture seemed the most satisfactory solution. It was clear 
immediately, however, that to be within the comprehension of three-year- 
бағы average ог lower intelligence the picture content would have to be 

lar and neutral in feeling tone. Two series of pictures were there- 
fore developed, one for boys and one for girls. Each series contained 18 
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Ficure 1—Two of the picture and inset person-combinations used іп the inset test. 
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— which when completed with an inset showed two persons in such 
amiliar activities as playing, eating, bathing, riding, walking, and waking 
р in the morning. Each picture had three accompanying insets identical 


in А : ped ens 
all respects save skin color. Table 2 indicates the person-combinations 
represented. 


TABLE 3 


FA em , 
ACTORS HELD CONSTANT IN PRESENTATION OF 54 PAIRS OF INSETS 


Skin Color a 
Pres of Figure Number Presented Matching Possibilities 
entation in Inset Total Right Left Total Right Left 
First 
шиг Тэ White a 12 6 6 4 2 2 
Brown b 12 6 6 4 2 2 
5 Black c 12 6 6 Жо 2 
econd 
WU 4 White a 12 6 6 4 2 2 
Brown b 12 6 6 4 2 2 
ЭР Black c 2 6 6 4 2 % 
ir 
NE Te White a 12 6 6 4 2 2 
Brown b 12 6 6 4 2 2 
th Black c 2 6 6 ч 2g 
-— + 
‚+ White a 36 18 18 12, @ 4 
Вгоууп Ь 36 18 18 12 6 6 
Black c 36 18 18 12 6 6 
Еш 


htee 
n matching х E < 
Зуун ching choices possible on the right and on the left. 
ccurr e ша 5 
ch pice ence of each permutation: ab ас be, ba са cb. 
сиг е 
€ matched once on right, once on left. 


Eq 
Ea 


Each pj 
761 Pictur i . . 
black * and inset person-combination presented with a white, à brown, and à 


skinned figur Ы $ 
figure on the right hand and on the left in cach presentation. 


аа 
Y tructi эйе А А 
With on details concerning the pictures are that they w 


a qui à i 

With а ree lacquer on 12” x 15” masonite rectangles and Rubel 
Diversity D cac on both sides. Colors chosen. were recommended by ЕС 

White, brows ecorative Art Department as being equally pleasing vies 
skin color i and black skins. Negro facial characteristics other үры 
Brounq яна гэм suggested but not emphasized. Slight variations a ea 
SO that diues othing were made for the six A, B, and C pictures ane 24 : 
i block: ren might not tire of them. For instance, ІА skons С аа 
Oys makia. in a wagon; 18, two boys on a rocking boat; an y ar 
Person.coni a sand castle. Figure 1 shows two different шин, га 
and brown inations. Inset figures are light white in one black іп one, 

1n another inset. 


ere painted 
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PRESENTATION OF PICTURES AND INSETS 


All presentation factors which, in preliminary tests, seemed to ae 
children’s choice of insets were held constant. See Table 3. A recent e с 
(8) discusses in detail the need for this procedure. A sample form o i 
check and tabulation sheet used for individual children is shown in 
Appendix. : 

Each of the eighteen pictures was presented on three separate —_ 
with one of the three possible pairings of insets. A young white wom 5 
tested the six groups of children. While a question may be raised 2 
cerning the effect of a white tester on Negro children, the alternative 
a Negro for Negro children and a white tester for white children op 
also һауе introduced a social variable. Incidentally, both three- and fiv 
year-old Negro children had white teachers. — 

In presenting the pictures the tester said, in the case of the first тарсны 
“Here is a picture of two boys playing. Which of these boys tigen 
the insets) would you like to put in?” The child’s choice of insets ¥ 
circled and any spontaneous comments recorded, 


ST 
Data AÁvAILABLE FROM RESPONSES то Picture ann Inset ТЕ 


The number of times each child could choose a figure of white, шэг 
or black skin color is summarized in Table 4. Also summarized are ^a 
number of times in which skin color of a figure in one of the insets mate his 
that in the picture and the number of times neither inset matched in ! 
way. 

: arisons of total 
hoices 
ible 


The data thus make possible group, age, and sex comp 
skin color choices, of matching skin color choices, and of skin color b si 
when neither inset matched picture skin color. In addition, it is pem 
to compare skin color choices in terms of different persons represe air 
in the inset, and of first and third presentation of the series. AS "a to 
of insets necessarily assume a right and left position, it is also pots 


TABLE 4 сай 
NUMBER OF TIMES INSETS PORTRAYING DIFFERENT SKIN COL 
WERE PRESENTED 


: = ations 
Type of Paired Presentation Skin Color of Inset Figures Total Paired Prese” 


White Brown Black 


Matching Member of Pair wees 12 12 12 38 
Non-Matching Member 

a 12 12 12 
Member of Pair of Non- 

Matching Insets ........ 12 12 12 18 
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compare children’s right and left choices. Supplementary information in- 
ae analysis of children’s spontaneous comments during presentation 
of series. : 


TABLE 5 
PERCENTAGES OF TIMES SKIN COLOR WAS CHOSEN WHEN PRESENTED 
AS A MEMBER OF A PAIR* 


Skin Color Choice 


m White Brown Black 
3 Sex Social Group 95 95 $ 
5 
5 Воуз White Upper Class 49.3 58.1 42.6 
5 Boys White Lower Class 64.1 54.2 317 
Boys Negro Lower Class 68.1 55.0 265 
3 
5 Boys White Upper Class 46.8 53.8 49.4 
á Boys White Lower Class 59.6 45.8 44.6 
Boys Negro Lower Class 62.1 50.9 36.6 
5 i = 
5 Girls White Upper Class 51.0 57.0 419 
5 Girls White Lower Class 58.1 54.3 274 
Girls Negro Lower Class 66.0 584 30.8 
3 к 
3 Gis White Upper Class 56.8 514 42 
3 ош) White Lower Class 517 520 463 
Girls Negro Lower Class 59.6 53.7 36.7 


— So tomer che 96° 87 O OL, 


Ы! 

n each 5 53 5 

color wh, оЁ12 groups of 24 children, there were 864 opportunites to choose each skin 
сп presented as а member of a рай. 


RrsurTS 

or wh kin color choices. Table 5 summarizes children's choices of skin 
Broups FONT mn as a member of a pair. Scores for each of the 12 
ocial - ildren are based on 864 choices. А 
Year-old ciao differences show a consistent pattern for three- and five- 
the хил, and five-year-old girls. Choice of white skin by groups shows 
White u ing descending order of frequency: Negro, white lower class, 
Class, y i class. Choice of black skins shows a reverse order: white upper 

эв Ше lower class, Negro. . 
е Sparture from this pattern shown by the white three-year-old girls 
ignored because none of the differences between upper and lower 


Total ; 
со! 


Шау 


class whi 
ite gj бы» NESS 
Age di& Birls are statistically significant. | à 
Soups PR тава are reflected in an increase in choice of sue ur a 
с the whi i : 4 ісе of brown 
(by all 8 white upper class girls), an increase 1n choice s io 


ave Negro girls), and a decrease in choice of black (in all sav 


u 
Ррег class girls), 


69 


CHILD DEVELOPMENT 


Sex differences reveal an interesting reversal in boys жый hee 
of white апа black: skin color when white upper parti re n make 
lower class and Negro groups. In the upper c уу nite Ж px boys. In 
more choices of white and fewer choices of black skin color 1 ме v 
the lower class white and Negro groups, girls make fewer choices 
and more choices of black skin color than the boys. ЕК 

It is not psychologically meaningful to compute measures of signi Фин 
for the differences summarized, because two factors contributed to iy 
—children's interest in matching and their interest in skin color pies 
It is therefore necessary to examine and compare children's responses os 
only one of these factors was operating. Reference to Table 4 ines eae 
white, brown, and black skin color could each be chosen twelve time nd 
a match for the skin color of the figure in the picture. White, brown, 8 an 
black skin color could also be chosen twelve times when neither pair 
insets matched skin color of the figure in the picture. ыг 

Matching skin color choices, Total matching choices (Table 6) E i 
consistent group differences at both ages and for both sexes. The white "d 
per class groups match most, the Negroes least, and the white lower €? 
groups are intermediate, | -hoices 

Tests of the statistical significance of differences in matching c^ 
by the various sex, age, social, and ethnic groups showed that 


Taste 6 
PERCENTAGE OF TIMES CHILDREN MATCHED SKIN COLOR 
WHEN POSSIBLE* 


Total 
Age White Brown Black Ran ge 95 
Years Sex Group үл % % % 
75.6 
5 Boys White Upper 81741734 25 62.3 
5 Бон Wie Lower 792 604 472 to ОЛ 
5 Boys Negro Lower 747 590 305 44 аз 
гээ 615 608 62.9 M m 
3 Boys White Lower 701 531 517 ies 542 
3 Boys Мерго Lower 667 535 462 20. " 
4 72. 
5 СШ: уе Upper 808 738 731 D SU 
5 Girls White Lower 792 660 58.0 NS gd 
5 Girls Negro Lower 69.1 57.3 37.2 319 604 
3 Girls White Upper 678 591 553 22 ш 
4! Gu — Wie Toon 616 593 566 80 554 
3 Girls Negro Lower 65.3 55.2 42.0 233 
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(1) There are no significant sex differences. i EEA 
(5) As far as age differences are concerned, those tor Negroes a 
significant. 
Among the white children, : В 
(а) ae class white children show only a slight = 
(р == ло) for older girls to match more -— a йе 
(5) Upper class white children show significant RER от). Older 
Older girls match more than younger girls (Р Эрэ | Ч ounger 
boys to a lesser extent (р = .05) match more than y 
boys. 145 show 
(3) Regarding differences between social classes, the three-year-olds 
No significant differences. 
Among the five-year-olds, 


(4) Negro girls match significantly less frequently (p = от) than 
Upper white and lower white class girls. = .01) 
(8) Negro boys match significantly less frequently (Р du. Чай 
Чап white upper class boys, but not less frequent 
white lower class boys. : i 
Between white 2 and lower class boys and girls beet 
some tendency (р = 05) for upper class boys to 27 о) for 
than lower class boys, and a lesser tendency (р pn 
Upper class girls to match more than lower class girls. 


(c) 


i is of 
темекіні; one might explain social group losen аа бе ee 
епсе “үр їп Intelligence levels. Ability to distinguish li sh Ae 
not pec Patt of mental test performance. However, the рі Ч aurei. 

"h Presented as a problem in distinguishing likeness ап Ea dr 
би е R high total matching score must be interpreted Е е АБЕ 
reque. ЭМН color per se. This interpretation is supporte D Mie 
quency of matching the three skin colors by the three socia emm 6) 
ow. 2-8 in matching scores for the three skin nw do bec 
Social the exception of the white threc-year-ol E ipee cs 
these 8104р differences at both ages and for both sexes. Di ч “рэн skin 

Uggest group differences in response for the | 1 mo 
Save for the three-year-old girls). Apparently, the white upp 
7 perceive the Picture and inset series as a matching заран” skin 
эв, s oe ie groups, though revealing a tendency ра significant 
«ius in the п 
Parenti skin color 
аз тау регссїүед 

ching, ша, 

= “groes i not much above © e 

реса whose matching responses are hite over black, 
TY show Significant differences in choice of Ww 


Eroup 


the exception of the three-year-old Em r than brown 
umber of times they match white хай e series is ар- 
- To these children the picture and inse 


well 
М 8 ЖЕТ ences aS 
as a problem involving skin color prefer 
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TABLE 7 


E PICTURE 
SIGNIFICANCE OF DIFFERENCES* IN MATCHING INSET AND 
SKIN COLORS 


White-Black — White-Brown Brow E 
a Sex Group Р P 

5 Boys White Upper — = хаа 
5 Girls White Upper = аж ie 
5 Boys White Lower 01 01 = 
5 Girls White Lower 01 .05 ai 
5 Boys Negro Lower 01 10 01 
5 Girls Negro Lower 01 05 B 
3 Boys White Upper — ES ES 
3 Girls White Upper 05 10 = 
З, Воуѕ White Lower 01 01 лэн 
3 Girls White Lower a == = 
3 Воуз Negro Lower 01 05 10 
3 Gilrs Negro Lower 01 05 Е 


зе иц а. а-а 
* Based on a modification of Wilcoxon's rank test (7, 9, 15). 
— indicates figures greater than .10. 


. % ар“ 
white over brown, and even brown over black. To them the series is ?P 
parently perceived as a problem in skin color preference. 4 

As will be discussed later, children’s spontaneous verbalizations 50р 
these interpretations of their choices. 

Tables 7 and 8 
cial groups becom 
show the least ch 
influences. affecti 


ported 


an in the white groups. t on 
Slight but non-significant sex айқасы appear to be eee 
п white three-year-olds, Upper white girls han upper 
ore selective response to white skin color kr һ» (3) 
T white girls, This finding recalls Goodeno P mation 
report that sex differences in social behavior in a mental test 5 
were dependent on Socio-economic status of the children. 


en matching was not possible. Brow ШП 
m attempts to match аз well as from 5 ssi 
preferences per se, In the 18 Presentations in which it was not P? 

» the picture and inser skin colors were as follows: 

No. of Presentations 


Pictures Inset 
6 A be 
6 B ac 
6 С ba 
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Taste 8 


SIGNIFICANCE* OF SOCIAL GROUP, AGE AND SEX DIFFERENCES 
IN MATCHING SKIN COLORS 


босілі. Group DIFFERENCES 


White Brown Black 
4 WU-WL WU-NL WL-NL WU-WL WU-NL WL-NL WU-WL WU-NL WL-NL 
сс ib р р р p p p p Р 
SB — 5 5 = 64 ә 40 
3Gils — o5 s — oa 40 0 o M 
3 уг Boys 05 = 2 == 2 Ер = 05 Вт! 
3 yr Girls жый 2 сад = 10 


AcE DIFFERENCES 


ee 
$ White Brown Black 
zn White Upper . a m 05 = 
ina White Lower 10 = = 
us Negro Lower ........... .10 == 5 
Gi 
a White Upper ........... 05 01 05 
s White Lower ........... .05 к= к 
Girls zu 


Negro Lower — — 


Sex DIFFERENCES 


Age White Brown Black 
Years 2 
Group Ё Ё 
5 " ттен 
Ё White Upper ........... rad Е 
: White Lower 2.2.2... = > Б 
Negro Lower ........... ET = 5 
3 
: White - ий т 
: White = Ес ж 


. 
В; 
ased on a modification of Wilcoxon's rank test (7, 9, 15). 


--і 


ndicates figures greater than .10. 


өкше combinations make possible 12 near matches with хэрэн А ын 

rown “барь black. For example, when A is presented with ied : E 

ineo Skin, is a near match to white compared with c, the black skin. Sp : 
üs comments of the upper class white children revealed their attemp 


at ne, Š 5 À 
аг matching, “This is the closest I can get" is typical. 
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TABLE 0 


т "НЕМ NEITHER 
PERCENTAGE OF TIMES CHILDREN CHOSE SKIN COLOR WHEN > 
T" . 
INSET MATCHED PICTURE SKIN COLOR 


White- 
put. 
4 White Brown Black d 
o 
Years Sex Social Group ый % % 
a oe ae ee — 
5 Boys White Upper 40.6 76.0 с 310 
5 Воуѕ White Lower 59.4 62.2 i 379 
5 Boys Negro Lower 66.7 54.5 А е 
3 Boys White Upper 361 642 zr Ei 
3 Boys White Lower 58.3 462 n ES 
3 Boys Negro Lower 61.1 56.3 E we 
5 Girls White Upper 43.1 747 on 129 
5 Girls White Lower 48.3 66.3 vont! 375 
Э Girls Negro Lower 67.3 52.8 ^ "у 
: бий White Upper 466 628 385 1 
3 Girls White Lower 48.6 56.3 4 a 239 
3 Girls Negro Lower 579 579 34 


imes as а 
*In cach of 12 groups of 24 children, cach skin color was presented 288 ti 
member of a pair, 


1 Range refers to 


А k and for 
difference or spread between percentages of choices for Мас! 
white skins, 


е skin 
joer . қ own 
Because measures of significance of group differences in br 


choices would not be Psychologically meaningful, group ranges 


: асК 
measures of significance are presented only for white апа blac 
choices (see Tables 9 and ro). 


They are as follows: -tent social 

Ranges of choice for white and black skin colors shows харийн ages 

P differences at five years for both sexes. The Negroes at hite ал 
and of both sexes show the greatest discrimination between W i 


+ nation 
iscriminati 
black. At the five year level, upper whites show the least dian whites 
and the lower whites are in an intermediate position between upp 
and Negroes, 


ned af 


n UP 
chosen significantly more often by Negroes than 16 | 


| E ins are 4l 
Whites at both ages, and by both sexes at five years. White skins 2 pite 
chosen significantly 


т 
more often by lower white boys than upp“, 
boys of both ages, a 
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‘TABLE 10 


SIGNIFICANCE* OF DIFFERENCES IN SKIN COLOR CHOICES WHEN 
NEITHER INSET MATCHED PICTURE IN SKIN COLOR 


Зостат. Group DIFFERENCES 


White White White Negro White — Negro 


Age Upper Lower Upper ~~ Lower Lower Lower 
Years Sex А РА Р 
White Skin Color 
5 Boy 05 01 = 
5 Girl = 01 05 
3 Воу 01 01 - 
3 Girl = 40 - 
Black Skin Color 
5 Boy = - - 
5 Girl = - = 
3 Boy - 01 05 
3 Girl = = 05 


ШЕ. УЛ. тт RUM M 


Ace DIFFERENCES 


White Skin Color Black Skin Color 
Sex Social Group Р р 
Boys White es ot 
Boys White ы 101+ 
Boys Negro = эр 
Girls White — -— 
Girls White == == 
Girls ёс 2 


Negro 
Е лее” л  ————= 


Sex DIFFERENCES 


White Skin Color Black Skin Color 


ыы 2E 


: White Upper ни E 
White Lower = Ы 
5 
Negro Lower .........- аг ion 
3 
White Upper .... 053 X 
3 4 
s White Lower iii; = 


Negro Lower 


“В 
а 

= sed on a mod 
ind 
ой 


e ification of Wilcoxon's rank test (7, 9, 15). 
E a figures greater than .10. 
ын of black decreased with age. 

ег preference for white skin by girls. 
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fi r level 
i i ig ificant at the three yea 
Differences in black skin choices are si ini | : Е 
y. E М lack ski olor significantly less a ihe 
u is white and lower white boys. Negro girls choose it s gnificantly 
ррег hite d hi Í t! ess 


frequently than lower white girls. 


i i f black skin 
i decrease in choice o E 
U lower white boys show a сийн Вон 
i зүй p white three-year-old girls choose white skins m 
with age. U 


than upper white boys. 


ЭЭЖ ossible, 
i i i atching is not p 
Briefly, children's skin color choices, when m g 


confirm the social group and age tendencies already noted. 


TABLE 11 


Қ F ILDREN 
FREQUENCY OF SPONTANEOUS COMMENTS сэл 
WITHIN EACH AGE, SOCIAL-GROUP CATE 


Five-Year-Olds I Е 
White White Negro White White шөнө 
Upper Lower Lower Upper Pouf n 
l6boys 14 boys 9boys 11 boys 8 ын 9 airs 
17 girls 14 girls 10 girls 12 girls 6 girls 


Similarities Matching: 

“This is a black lady 
just like that boy. It 5 
matches" ........... 139 75 38 62 12 

Simple description of color: 

“The baby's white, 


41 
That's а brown gi", 59 ә 2 X5 m 
Preference; 
"She's а good lady, I 
like to choose white.” |, 
Preference and Hostility: 
"That's a bad daddy, I 
want the good daddy.” . 5 
Hostility: 
"I don't like this kind. 
That lady is too brown.” , 1 
Totals for preference and 


дюиййу 22222222 25 12 34 


ien 49 15 0 10 


о м 
> 
о = 


Causation of Color: 
“She got dirty, My baby 
brother 16 lighter, He 
doesn’t Stay in the sun 
so much." 


Unclassified 


Total 


331 


228 


66 


32 


123 


b- d 
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Before summarizing, some supplementary data are worth consideration. | 

Spontaneous comments of children. As only some of the children tested 
spoke, and as some groups had more speakers than others, reliable inter- 
group comparisons are not possible. Table 11 reveals that the white upper 
class children made the greatest number of comments about matching at 
both ages, and that the Negroes at both ages made the greatest number 
of remarks showing preference for white and hostility to dark skins. 

Comparison of children’s skin color choices in terms of the person rep- 
resented. When rank orders were determined for the frequency with 
which children chose insets of different skin color in terms of the six dif- 
ferent persons represented in the insets, no discernible pattern of response 
was evident. It is possible, however, that in a southern state children's 
choice of skin color may be affected by the person represented. 

, Comparison of children's skin color choices in first and. third. presenta- 
ee! 5 series. Differences were so slight and inconsistent in terms 
r Ы age, and sex variables that it seems unlikely that increasing 

Би with the series affects children’s choices of skin colors. 
ре о] im to child's right. As the summary (Table 12) indicates, 
"s be haa ving a choice of objects which assume a rightleft position 
with children young child subjects must control this variable, particularly 

as young as three years. 


ээн TABLE 12 
PROEN GE. ar сұға 
GE OF TIMES INSET ON CHILD'S RIGHT WAS CHOSEN 


Boys Girls Total 
Ase Soci 1296 Choices 1296 Choices 2592 Choices 
5 ocial Group. " 2) М 
Орр i = nmm | 
A 519 522 521 
5 Neo 22222 517 517 517 
3 Upper White . 559 584 572 
3 Lower White |. 58.0 63.9 60.9 
Мро a S 66.4 59.2 62.8 
63.0 58.2 605 


SuMMARY 


ght three- and five-year-old children of white upper, white lower, 
ed with a 


of white, 


Forty-¢j 


and Ne 

Picture ro loien socio-economic status (228 in all) were present 

town, inset test designed to reveal reactions to persons 

vand black skin color. 

poe each child to make 54 choices of one of 

* in skin SE picture. In 36 choices one of the insets matched the 

ren’s choi olor of the person represented, in 18 neither inset did. 
ices revealed social group, age, and sex differences 10 patterns 


4 е 
Insets 
Pictur 


Child 


a pair of 
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А adent 
of response which appeared to reflect environmental influences дерет 
ocio-economic status. 2 Зереге 
The white upper class groups apparently р шарын hing responses 5 
series as a matching problem. They made — үнем They also 
cach age level than the white lower class and Negro ae sroups. Social 
made more comments about matching than бе amer t s five усаг 
group differences in matching choices were all v opi anges im HOE 
level. The upper class whites also showed no significant di ot perceive 
choice of skin colors, indicating that skin color per se was n 
as an important factor in their choice. | :ng signifi- 
The white lower class groups resembled the Negroes T E soni 
cant differences in their choice of white skins when paire atch than the 
or black skins. Though they showed a greater tendency to mé choices for 
Negroes, there were significant differences in their — perceive 
different skin colors. In this group, skin color was е 
аз an important and determining factor in their choice of inset. in match- 
The Negro groups showed little more than chance a дар ire over 
ing skin colors but did show significant differences in choice 5 They also 
black, white over brown, and even brown over black skin color. : 


inset 


: skin 
Ч sg different 
made more comments expressing preference and hostility for 
colors. t ccentuation 
> : : : а 
Age differences in cach group were, in general, in terms о ference 
of a grou 


с 
р pattern already present at three years. For example, m 
for white skin color in the white lower class group became шү? еріп the 
at five years than at three, and preference for brown over "lifferences 
Negroes showed a similar trend in increased significance. Age suggesting 
were less marked for the Negroes than the other two grona may Pe 
that environmental influences directing attention to skin co 
effective earlier in Negro than in white groups. . for upp 

Sex differences, though only significant in one comparison 


: omic 
р 2 ; 1 cio-econ 

white three-year-olds Suggested some relationship with 5% preference 
status. White upper cla : 


for white skins Шап w. 


ificant 


40 

Pattern 

The implications of the findings would seem obvious rly as three 

response to persons of differ ог are present as ¢a ough 
р ent skin col р 


1 , 
«Ав for the white skinned citizens, what they Hes e 
kin color appears to be related to ri Я bees 
intelligence, and residential neighbor in cogni" 
aged in professions perceive skin е регсеї/© 
nts engaged in semi-skilled occupation 


Occupation, education, 
children of parents eng 
terms, children of раге 
in affective terms, 
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The writers prefer to delay interpretation of these group differences until 
similar groups of children in a southern state have been tested. 
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APPENDIX 
CHECK AND TABULATION SHEET USED FOR INDIVIDUAL CHILDREN 


Young Children's Responses to People of Different Skin Color 
114 catch | No watch 


Experimenter. 


Parent's. Occ, 


Child's Name 
Address, 


School, 


Sunma: 


Preference 


Em 


Person 


41122371 


41 n 


Relative 


Person| 


E 
B 
а 


Relative 
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THE BODY SIZE AND FORM OF PRESENT-DAY WHITE 
ELEMENTARY SCHOOL CHILDREN RESIDING 
IN WEST-CENTRAL OREGON 


* 
Howarp V. Меквмтн and E. Матпра MEREDITH 


State University of lowa, Iowa City 


Prior to 1950 the literature on physical growth did not include any 
research pertaining to the body size or body form of white school children 
living in the northwestern part of the United States, i.e. in the region north 
of latitude 42? N and west of longitude 100° W. During the period 1950-52 
the first author organized aud supervised a research program on white 
school children residing in west-central Oregon.! 

Portions of the findings from the program have been reported in four 
Previous papers (9, 10, 14, 18). Two of these papers dealt with the body 
size and form of junior high school boys (14, 18), one with the body size 
of elementary school boys of northwest European ancestry belonging to dif- 
ferent socioeconomic categories (9), and one with the size and form of ele- 
mentary school "Oregon-raised boys of not less than third generation Ameri- 
сап white stock" (10, p. 39). 

This paper, the fifth and last of the series, characterizes 16 traits of size 
and form on “the general run” of present-day white boys and girls attending 
Public elementary schools in west-central Oregon. Samples were drawn to 
Fepresent boys at ages 7 and 10 years, and girls at ages 7, 9, and 11 years. 


Зовуест$ 
5 The subjects were obtained in the 22 public elementary schools of 
58 a, Junction City, and Cottage Grove.” Boys were measured in the 
the TM fall of 1950, girls in the fall of 1951 and spring of 1952. Always 
на hropometric examinations were made within 2 months of a child 8 
exact : У, e.g., the boys and girls taken to represent age 7 years ranged in 
аре from 6 years то months o days to 7 years 1 month 30 days. 
РН архинд to work at a particular school, the first step was that of 
ng a list of all white children enrolled who satisfied the sex and age 


Criterj а а 
Па. A letter was sent to the parents of each child listed explaining the 
кө... 

1 Thi 
Ment i Program was supported by the University of Oregon. Grateful acknowledg- 
choo] of сей for a professorial research appointment over the period 1949-52 in the 
choo] Health and Physical Education, and for three grants-in-aid from the Graduate 

2 Th " | 
subject Т? are due the school superintendents, principals, and teachers for making the 
агг, М abis and helping in other ways. Special gratitude is expressed to Madeline 

D., Director of Health Services for the Eugene School District. 
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, ЭЭР" chools 
study and requesting consent to the child's расын pe -— 
and both sexes combined, 970 letters went out and appro 

Ч i instances. : : oms 
E m necessary to reject an additional a ehitdren dn ipee 24 
plete records could not be obtained satisfactorily due to 4. гэгч ‘he 
body pathology. It follows that the actual number of орава ше 
five separate age-sex subgroups there are 260 boys age 7 c 4 girls age 
age ro years, 168 girls age 7 years, 160 girls age 9 years, and 145 
II years. "A сері 

Practically all of the subjects were born in North America; T added 
Were born west of the Mississippi River; and over 50 per cent » айгаа 
continuously in Oregon from birth. More than go per cent of 2 к 
were of northwest European lineage, while approximately 50 per Өс 
descendants of immigrants from the British Isles, The scattering : ком? 
having south and/or cast European ancestors in — фе 
one or more grandparents of northwest European ethnic backgr 


MEASUREMENTS 


ith 

The anthropometric examinations were made during school ean 
the full cooperation of school staff, parents, and children. The pe m 
instruments—including stature board and square, wood and I © each 
standard bench, steel tape, and weighing scales—were transporte fortably 
school and arranged for convenient use in a well lighted and an shorts 
heated room. Children were measured individually, wearing ын ын о 
ог panties at the time body weight was determined and, in бе отелі 
the other measurements, wearing nothing which prevented each ins 
from making direct contact with the nude body. 


іп obtain- 
р z 5 N — ed in 05“, 
Detailed specification of the anthropometric procedures m ublicatio? 
а : : er 
ing the different measurements has been presented іп an earlier p ach 


(зо). Hence, it will suffice here 
measurement. 
Stature 


2 ubject’s 
(vertex-soles distance). Erect body height taken with the s 
heels, but 


қ ; ight boar 
tocks, and upper part of back in contact with an uprigh ‚смех 
еу 
Stem length (vertex. йн 


as 
bject V 
to the upper surface o 
oriented in an erect si 


қ қ : m 
титр distance). Maximum distance ын | 

. 1 5 
Ё an anthropometric bench on which the 
tting position, en the 

Ё . T i etwe 

(biacromial diameter ). Transverse distance b in norm 
of the acromion processes, with the shoulders 


Shoulder width 
most lateral points 
orientation. 


е 
ween t 


Hip width (bi-iliocristal diameter тевд” 


lateralmost Projections of the crests 
against the overlying tissues, 


3 t 
). Transverse distance be 


of the ilia, applying firm P 
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Chest girth (xiphisternal level). Circumference of the thorax, at the 
level of the xiphisternal junction, under conditions of normal respiration. 

Abdomen girth (umbilical level). Trunk circumference during normal 
posture at the level of the umbilicus. In instances of umbilical protrusion, 
the measurement was taken immediately above the umbilicus. 

Upper limb length (acromion to dactylion). Greatest distance, on the 
left side, from the posterior end of the lateral border of the acromion to the 
distal tip of the middle finger. 

Arm girth (level of deltoid insertion). Maximum circumference of the 
left arm in the region approximately half way between the acromion and 
olecranon processes. 

Lower limb length (infraischia-soles distance). Stature minus stem 
length, ii. the maximum vertical distance from the most inferior level 
of the ischia to the plantar surface of the feet. . 

Leg girth (calf circumference). Maximum girth of the left leg in the 
Tegion of the calf. 

Body weight (unclothed). Weight with the subject standing in the 
middle of the platform on beam-type scales and wearing only cotton shorts 
ог rayon panties. 


The measurements were taken with exceptional care, and every child was 
fully measured by two different anthropometrists? In instances where the 
results obtained by the two anthropometrists were not in close agreement, 
each took an additional reading. Consequently the ultimate record was 
based in some cases on two determinations and in other cases on four 
determinations. The “close agreement” criteria were derived from earlier 
Investigations of reliability (4, 5» 7)- Specifically, the two initial values 
Were required to agree within 0.2 kg. for weight, 0.1 cm. for hip width and 
leg girth, 0.2 cm. for stature and arm girth, and 0.4 cm. for the other dimen- 
Stons. This degree of collection precision was adopted in order to reduce the 
errors of measurement to negligible amounts and thereby procure final 
values of high morphologic validity. 


Data 


The anthropometric data subjected to analysis consisted of 11 measures 
of body size and 5 measures of body form for each of the 941 subjects. The 
И size traits have been identified in the foregoing section. It remains to 
Specify the 5 traits of body shape or form. These were derived by calculat- 


ing ratios from selected pairs of dimensions. 
— 
3 The Writers were assisted by nine cspecially trained. persons: helping with the boys' 
fXaminations were Stanley Culp, Robert Kane, Everett Pcery, Chaley Samples, Paul Sher- 
"па, and Peter Trim; assisting with the girls" examinations were Frances Bascom, Lois 
ott, and Merle Sigerseth. 
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The five varieties of ratio data fall meaningfully into two groups. In one 
group are three ratios which portray variations in the stockiness of major 
morphologic segments, i.e., describe body form continua of the slender- 
to-stocky or girth-in-relation-to-length class. Included here are arm girth/ 
upper limb length, leg girth/lower limb length, chest girth /stem length. 
The two other ratios pertain to shape relationships between superior and 
inferior aspects of the trunk, i.e., describe variations in the predominance 
of upper trunk features over lower trunk features, They are shoulder 
width/hip width and chest girth /abdomen girth. As is customary practice, 
all of the figures from ratio computation were multiplied by 100 in order 
to express each quotient as a percentage. 


TABLE 1 
CENTRAL TENDENCY AND VARIABILITY VALUES AT 7 AND 10 YEARS > 
AGE FOR ELEVEN MEASURES OF BODY SIZE ON A 1950 SAMPLE OF WHITE 
PUBLIC SCHOOL BOYS IN WEST-CENTRAL OREGON 


PERCENTILES 


Dimension Mean S.E.M S.D. 5 10 30 70 90 zd 
SEVEN YEARS: N — 260 
( 
Stature (cm) 2.2. 1222 30 477 153 1165 1194 1254 1287 1308 
Stem length .і...... 675 16 250 636 642 661 689 70.8 289 
Shoulder width .... 269 08 121 249 253 263 276 285 7, 
Hb өші MA 19.3 06 1.00 177 181 188 198 207 23 
estgirth ........ 582 17 274 542 550 568 594 617 біз 
fbdomen girth .... 562 20 319 517 524 542 574 600 бр 
Upper limblength .. 51.6 16 250 478 435 502 527 551 246 
Arm girth REN 184 .08 134 164 168 175 190 200 P, 
rowerlimblengih . 547 18 284 504 509 530 561 584 273 
ваш о. 247 09 151 224 229 238 253 266 247 
eight (kg) 2.22. 239 19 3.09 19.7 203 221 250 274 ^" 
: TEN YEARS: М = 208 77 
mn — 138.8 .37 531 1298 1317 1361 141.6 1455 187 
err Ын 739 49 272 696 705 724 754 774 325 
Hipwidh 202 40 149 279 284 293 309 318 235 
"dos A 216 08 LIS — 197 202 209 221 29 %99 
Abdomen girth p Эн =: oes 20 Ян вы e біл 712 
Upper limb length .. 595 19 i^ Эг Wa тз oni 628 br 
pee: 1 9 561 578 бі. 243 


pea 205 .14 206 2 229 ^5 
е e чий . 180 184 191 212 70.2 
Tereh va 649 23 336 592 601 633 666 691 316 


AE R 228 14 138 249 254 267 287 a 425 


S.E.M = standard error of the mean 
5.0. = standard deviation. 
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TABLE 2 


» CENTRAL TENDENCY AND VARIABILITY VALUES АТ 7, 9, AND 11 YEARS OF 


AGE FOR ELEVEN MEASURES OF BODY SIZE ON A 1951-52 SAMPLE OF WHITE 
PUBLIC SCHOOL GIRLS IN WEST-CENTRAL OREGON 


PERCENTILES 


Dimension Mean 8.Ё.м S.D. 5 10 30 0 90 9 
SEVEN YEARS: М = 168 
au (em) ..... 1214 40 5.11 1130 1147 1184 1244 1281 129.9 
ae "em DEP 670 21 269 624 635 655 686 704 713 
ME n | 270 09 125 249 253 264 277 286 290 
Gee жнив 193 10 123 172 178 187 199 209 215 
Ae, кедей 22585 29 376 536 543 563 597 635 661 
(see iin Do. S81 44 571 — 510 522 547 595 667 688 
n M .. 509 19 242 467 477 494 521 54 547 
Бан ELIT 189 14 183 165 168 177 199 214 223 
"ть ааа | 544 23 297 497 504 528 559 585 598 
кейн o oser 248 14 184 218 223 238 259 272 277 
sight (kg) n., 237 29 372 187 195 212 254 285 308 
Sa NINE YEARS: N = 160 
беш (аһ) ..... 1327 46 526 1231 1252 1300 1358 1394 1426 
Pl аан "nti 717 22 273 669 679 701 733 752 758 
We n о 292 11 14 270 275 285 299 314, 315 
Chater 21111 133 190 194 203 217 229 234 
Pria (29 33 422 565 580 606 647 684 702 
Ce, 625 51 64 540 552 590 645 715 746 
x imb length "o 563 22 273 519 529 549 576 595 609 
PES ad 205 18 233 175 179 191 218 237 249 
Lu ah . 610 28 359 531 562 593 625 654 669 
Won br crues 271 17 217 236 242 258 281 298 304 
ша тон 208 4l 517 221 237 268 323 364 389 
— ELEVEN YEARS: N — 145 
Siete oe 1444 53 630 1347 1363 1405 1477 1526 1549 
ойде ы n 764 28 332 708 717 746 781 807 824 
ip width в. 316 13 155 29.0 294 308 323 335 342 
ТЭМ nn 231 И 137 206 213 224 237 249 253 
domen girth 0 675 42 5.02 598 622 644 695 738 769 
blau. 006 5 EM 582 601 634 704 773 802 
rm girth CSP о. 617 25 301 566 577 601 633 655 665 
ower limblegei 223 20 237 185 191 210 234 257 266 
Leggi AE. 680 31 373 620 631 660 698 732 744 
eight (q 294 21 247 252 265 281 304 324 341 
E) 2.2 375 54 649 276 298 338 403 464 495 
SE. 
SD. 77 Standard error of the mean. 


Standard deviation. 
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Еіхрімсѕ on Вору Size: OREGON, 1950-52 


Central tendency and variability findings for the II cain ын 
size are presented in Tables 1 and 2, for boys and girls respective r D 
trait had given distributions representing statistically normal sur = s 
two independent approaches to analysis of variability (column 3 ar сай 
umns 4 to 9) would have been redundant. Actually, however, almos сэв 
of the distributions (those for weight and the four girths) showed posit 
skewness, with the others (the 4 lengths and 2 breadths) approximating 
statistical normality.4 aid 

A full discussion of the contents of Tables 1 and 2 could extend — 
over several pages. It appears sufficient aid for use of the tables to illustra 
the different kinds of information that the reader may extract: 


1. Mean size at the ages studied. The average 10-year-old white sihi 
boy residing in west-central Oregon—as estimated from the 1950 n 
under study—has а stature of 138.8 + 04 cm. and shoulder width ( 
acromial diameter) of 30.2 + олт cm. е 

2. Increase in mean size over the periods studied. Compared with v 
average 7-year-old white schoolgirl residing in west-central Oregon, ièr 
average 11-year-old schoolgirl is taller by approximately 23 cm. and heav 
by about 14 kg. 


9 5 а s а "n le of 
3. Comparative mean size of different dimensions. For the samp 


: Р : than. 
schoolgirls drawn to represent age 9 years, the mean girth of arm is less 


the mean girth of leg by 6.6 cm., or 24 per cent. 


4. Sex differences in mean size at age 7 years. The paired series of ын, 
obtained on present-day Oregon children age 7 years show that the boys the 
larger than the girls in stature and length of upper extremities, while 
two sexes are similar in hip width and leg girth. ap 

5. Variability in size at the ages studied. Of the sample of boys t 
to represent age то years, 10 per cent weighed less than 27.3 Кв» 20 рег er 
between 27.3 and 29.7 kg., 40 per cent between 29.7 and 34.5 kg» 29 P 
cent between 34.5 and 39-3 kg., and то per cent more than 39.3 Kg- di 

6. Change in variability with age. 'The standard deviations for 5 is 
trait increase with age. On girls, for instance, the progression in ы ars. 
from 5.1 cm. at 7 years through 5.8 cm. at 9 years to 6.3 cm. at II Y kg 
Corresponding sigmas for weight approximate 3.7 kg, 5.2 kg» and 65 m 

7. Comparative variability of different dimensions. At all of the Ч 
studied, the scatter is greater for abdomen girth than chest girth, 9 


o- 
greater for lower limb length than upper limb length. In terms of ig к 
efficient of variation (standard deviation X 100/mean) variability 15 
for stem length and greatest for body weight. 


* In this connection see reference 6, pp. 50-51, 
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8. Sex differences in variability. The spread of most distributions is 
greater for girls than for boys. At age 7 the standard deviations obtained 
on the girls are appreciably larger than those on the boys, except for the 
two dimensions, shoulder width and upper limb length. Й 


9. Overlapping of the distributions for different ages. The trait distri- 
butions show varying amounts of overlapping at successive ages. For 
shoulder width on girls, 95 per cent of the measures lie below 29.0 cm. at 
7 years and only 5 per cent below this value at тт years; in the case of arm 
girth on girls, 95 per cent of the measures lie below 22.3 cm. at 7 years and 
over 50 per cent are still below this value at 11 years. 


Finpinos ror Вору Size: COMPARATIVE 


_ It would be possible to compare selected values from Tables 1 and 2 (par- 

ticularly the means for stature and weight) with corresponding values on 
literally scores of groups of white children described in the research litera- 
ture. Comparisons will be made only with a few groups chosen for their 
special relevance ethnically, secularly, and geographically. 

In the initial selection, the aim was to get as near as possible to a com- 
Parison in which ancestry and region were controlled and secular period 
was the predominant variable. A sample drawn in the fall of 1892 from the 
Public schools of Oakland, California, (1) was selected as best fitted. for 
this purpose. The study was one of several promoted around 1890 by Franz 


TABLE 3 


COMPARISON OF THE STATURE AND WEIGHT MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED ALMOST 60 YEARS EARLIER 
IN WEST-CENTRAL CALIFORNIA (1) 


AGE~SHX GROUP 
G7* B7 G9 B10 G11 


California, 1892 
Number of subjects 155 170 232 227 223 
1150 159 1252 1309 1362 


Mean stature (ст) + 2 8 28.3 305 
202 Ll Ж ў 


Mean weight (kg.) 
Oregon, 1950-52 


Taller in stature by: .....--- 
Heavier in weight by: ...---- 35 2.8 5.0 


6.4 6.3 75 79 8.2 
4.6 7.0 


"G7 symbolizes girls age 7 years; B7, boys age 7 ycars; etc. 


1 Ч The subjects were weighed wearing indoor clothing (without shoes). Deductions of 


ЭЭ kg. have been made to approximate adjustment for weight of clothing. 
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Boas; it was carried out cooperatively by the University of California and 
Stanford University. 

Compared with the Oregon sample of the present study, the Oakland 
sample is strikingly similar ethnically, less than 500 miles removed geo- 
graphically, but separated in time by more than half a century. Table 3 
shows that like age-sex means from the two samples differ systematically, 
the 1950-52 Oregon children being markedly taller and heavier than the 
1892 California children. Expressed in English units, the obtained differ- 


TABLE 4 


COMPARISON OF THE STATURE AND WEIGHT MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED 1937-39 
IN WEST-CENTRAL CALIFORNIA (15) 


AGE-SEX GROUP 
G7* n7 G9 B10 Gil 


California, 1937-39 


Number of subjects ......... 254 235 266 285 ыы 
Mean stature (cm) 2222... 211. 1224 1325 1384 1439 
Mean weight (kg) ......... 23.6 23.9 29.7 33.0 374 

Oregon, 1950-52 
Taller in stature by: ........ 0.3 01 0.2 04 0.5 
Heavier in weight by: 22. 01 0.0 0.1 —0.1 s 
ER NR 


* As in Table 3. 


| | inches 
ences аге: (а) for Stature, 2.5 inches at 7 years and more than 3.0 т 


at то and 11 years; and (6) for weight, around 7 pounds at 7 years 
10 to 15 pounds at то and 11 years. 

Selections next were made with the objective of aligning findings 0! 1 
children of the Present study with findings on other children as comparable 
as have been studied ethnically, secularly, and geographically. Highly сам 
› ns do not exist; while samples are accessible that ese 
tially match the Oregon sample from the standpoint of ethnic composition 
the closest materials geographically and secularly fall in California and Uti 
during the quinquennium 1934-39. 

The California data are part of а large-scale 1937-39 investigation ын 
sored by the U.S, Bureau of Home Economics СЕК They were ший 


п the 


5 "ЭГ" А 
ал ee of Toronto school children for the 
g ature differences of practically the same magnitude. For further infor 
secular change at the element: 8 


E ary school ages. е the Ca 
means in Tables 3 and 4, Bes, sce reference 8, and compar 


; 1892 and 1939 (12) 


mation 9 
| бог 
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largely in Alameda and Contra Costa counties (the county in which Oak- 
land is located and one adjacent) and sampled “the general run of white 
American-born boys and girls in public and private schools, on playgrounds, 
in camps, and in clubs” (15, p. 2). Means for stature and weight based 
upon these data are displayed in Table 4. It will be seen that the mean 
values from sample “west-central California, 1937-39” almost coincide with 
those from sample “west-central Oregon, 1950-52”; none of the differences 
is statistically significant. 


TABLE 5 


COMPARISON OF ‘THE STATURE AND WEIGHT MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED 1934-39 
IN NORTH-CENTRAL UTAH (2, 15) 


AGE-SEX GROUP 


67 B7 G9 во Gi 
Utah, 1934.39 
Number of subjects T 746 740 996 1052 1012 
Mean stature COME 2:2 aiam 120.6 121.5 1312 137.0 142.3 
Mean weight (kg.) . Е 2125 224 26.2 29.7 32.7 
Oregon, 1950-52 
Taller in stature by: ...... 0.8 0.7 15 18 24 
Heavier in weight DO isses 2.5 1.8 3.6 3.2 4.8 


” : : H H 
In one of the pooled studies (2) weight was determined in indoor clothing; reduc- 
ns for estimated clothing weight were made. 


tio 

Turning to Utah, there are studies which analyze data collected during 
1934535 (а) and 1937-39 (15) іп the north-central section. The earlier 
Materials are on white children attending public schools in Logan, Provo, 
and Salt Lake City; the later materials on white children residing mainly in 
Cache and Salt Lake counties (the counties in which Logan and Salt Lake 
‚Чу are located). Both samples are ethnically similar to the Oregon sample 
р ас over 90 per cent of the subjects were descendants of immigrants 
rom the British Isles, Netherlands, Scandinavia, and Germany, while 
чер oximately 50 per cent were of British ancestry. Table 5 presents statis- 
and Tom combining the two samples and subtracting the күге 
are weight means from the means of Tables т and 2. All of the di ээ. 
агс т in direction, and all except those for stature at af гэн 
i а statistically. At ages 9, 10, and 11 years the obtaine eu 
19 Show the 1950-52 children of west-central Oregon to apa М 
git children of north-central Utah by more than 0.5 inch in stature, 

71010 pounds in weight. 
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A third comparative goal was that of placing in juxtaposition the chil- 
dren of the present study and other groups of children as similar as have 
been reported upon ethnically and secularly, but living in diversified 
regions of North America far distant from Oregon. Looking to the south, 
to the east, and to the north, selections most suited to this purpose were 
made in Texas, Maryland and Virginia, and Minnesota. 

For Texas, stature and weight materials gathered 1929-31 (19) and 
1937-39 (15) were pooled. The earlier sample was obtained in the public 


TABLE 6 


COMPARISON OF THE STATURE AND WEIGHT MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED 1929-39 
IN TEXAS (15, 19) 


AGE-SEX GROUP 


G7 B7 G9 во СИ 

Texas, 1929-39 
Number of subjects ......... 536 491 724 757 695 
Mean stature (cm.) ......... 199 1212. 1303 1361 1415 
Mean weight (kg.) ......... 24 232 272 305 338 

Oregon, 1950-52 
Taller in stature by: ........ 15 1.0 24 24 29 
Heavier in weight by: ....... 13 07 26 2А 37 


эгж 27-22 55220254 


schools of San Antonio; it included the run of white children except for 
a few having “Hebrew, Italian, Greek, Russian, and Syrian" ancestors: 
The later sample, drawn largely in Bexar, Harris, and Lubbock counties 
(the counties including San Antonio, Houston, and Lubbock respectively : 
Was part of the previously described survey of American-born white children 
made by the U.S. Bureau of Home Economics, Composite means from ш 
two studies, together with a listing of the differences between these mean? 
ang those of Tables т and 2, are shown in Table 6. The differences, althou£ 
statistically significant throughout, are especially marked at ages 9 19 = 
years. Stated in terms of the English system of measures, the 1959-52 
Oregon children are larger than the 1929-39 Texas children, for stature 
about 0.5 inch at 7 years and more than 1.0 inch after 9 years and, 
weight, by around 2 lbs. at 7 years and 5 to 8 lbs. after 9 years. 

Stature and weight means on white children residing near the eastern 
scaboard, and studied as recently as 1937-40, were accessible from investiga" 
tions made in Maryland (2o, 21) and in Maryland, District of Columbia, 


for 
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and Virginia (15). In the former, the data were from annual school sur- 
veys over the period 1937-40 conducted at Hagerstown by the U.S. Public 
Health Service. The latter comprises material from another portion of the 
1937-39 survey (covering 16 States and the District of Columbia) directed 
by the U.S. Bureau of Home Economics. Reference to Table 7 indicates 
that the combined means derived from these samples are below correspond- 
ing means from the Oregon sample by appreciable amounts. Conversion 
of the differences to English units gives comparative values indicating that 


TABLE 7 


COMPARISON OF THE STATURE AND WEIGHT MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED 1937-40 
IN MARYLAND, DISTRICT OF COLUMBIA, AND VIRGINIA (15, 20, 21) 


AGE-SEX GROUP 
G7 B7 G9 B10 с 


Maryland, et al., 1937-40 


Number of subjects ......... 1225 1189 1515 1618 1519 


129.6 135.3 140.5 


Mean stature (cm.) 222222. 119.2 120.1 

Mean weight (kg.) ........ 212* 219 26.0 29.5 32.6 
Oregon, 1950-52 

Taller in stature by: ........ 22 2.1 34 35 39 

Heavier in weight by: 25 2.0 3.8 34 49 


“Ав іп Table 5, but substituting (20, 21) for (2). 


the children of Maryland and Virginia are: (a) shorter by approximately 
0.8 inch at 7 years and 1.5 inches at 10 and 11 years, and (2) lighter by 
roughly 4 to 5 Ibs. at 7 years and 7 to 10 lbs. at 10 and 11 years. 

he 1937-39 accumulation of data by the U.S. Bureau of Home Eco- 
nomics (15) included a northern sample of white children. This sample 
Was drawn in Minnesota, primarily from the adjacent counties of Hennepin 
and Ramsey (the counties in which Minneapolis and St. Paul are situated). 
Table 8 depicts stature and weight means on these 1937-39 Minnesota chil- 
dren and itemizes the extent to which they vary from comparable means 
9n the 1950-52 Oregon children. Explicitly the latter are (a) taller by 0.8 
inch at 7 years and about 1.0 inch at 10 and 11 years, and (2) heavier by 
2 to 3 lbs, at 7 years and 4 to 7 lbs. at то and 11 years. 

thnic ш E venie it pertinent to reach beyond North 
America for a further stature and weight comparison. The 1950-52 Oregon 
Sample contains a large representation of children whose ancestors resided 
in the British Isles, In 1948 a survey was carried out on “about seventeen 
thousand” English children attending schools “situated in widely scattered 
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TABLE 8 


T MEANS TABLES 1 & 2 
COMPARISON OF THE STATURE AND WEIGHT MEANS FROM ar 5 
EN STUDIED 1937-3! 
WITH MEANS FOR WHITE CHILDREN STUDIED 1937-3 
IN MINNESOTA (15) 


AGE-SEX GROUP 


G7 17 69 во Си 

Minnesota, 1937-39 "m 642 

Number of subjects ......... 577 501 646 9 - siti 

Mean stature (cm.) ...... 119.1 120.1 130.5 136. 342 
Mean weight (kg) ......... 22.1 22.7 27.6 30.8 


Oregon, 1950-52 


3.1 
4 
Taller in stature by: ......,. 2.3 2, 

1 


1 1.9 
2 22 


wn 


Heavier in weight by: 


25 he 
parts of England" (17). The published tabular results parallel шде се 
present study (Tables 1 and 2) in that 10th. and goth рена 
cluded. In the case of stature, these percentiles are higher for 5 = - 
children of west-central Oregon than for the Fnglish school chil rel юэ 
ап average of 3.2 cm. (1.3 inches) at 7 years and an average of jon сой” 
(1.7 inches) at 10 and 11 years. The differences between the roth ширэн 
tiles for stature are of approximately the same magnitude as the "pat 
between the goth percentiles. That this docs not hold for sei 
from the following: the differences between the то pnus o ences 
0.8 kg. at 7 years and 2.9 kg. at то and rr years, while the difler 


о 
4 2n Ко, at 1 
between the goth percentiles average 3.5 kg. at 7 years and 6.1 kg 


ildren 
and 11 years. Composite differences for both percentiles show the per 
in England to be lighter than the Oregon children by 2.2 kg. (4-9 
at 7 years and 4.5 kg. (9.9 lbs.) at то and тт years. “th and 

In addition to statistics for stature and weight, means for arm ыг udie 

leg girth are available on the 1937-39 samples of white children = ol 
by the U.S. Bureau of Home Economics in California; Utah; Distt! The 
Columbia, Maryland and Virginia; Texas; and Minnesota (15): »roxi- 
anthropometric methods employed in determining both girths ар! were 
mated those used j 


ы nts 
n the present study except that the measuremet 
taken on the right extremities, 


Examination of the successive columns of 
instance the mean for Ore: 
1937-39 means. Considerin 
sample differs 
that for west-c 


гүр every 
Table о shows that in cable 
. 4 . Ч = пре 
gon children is higher than the five um 
g 
E each row of the table as a whole, the st from 
most from the sample for north-central Utah and ісі ildren 
oS - 2 с 
entral California, For arm circumference, the Oregon 
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are larger than the Utah and California children by overall averages of 
1.5 cm. and 0.7 cm., respectively. The three remaining series of arm figures 
fall below the Oregon series by average amounts approximating 1.3 ст. 
(0.5 inch) in each case. For leg circumference, the Oregon and California 
means are almost alike, while the Oregon means exceed the Utah means 
by an average of 1.3 cm. Other average differences depict calf girth as 
comparatively greater on the Oregon children by 1.1 cm. (Minnesota), 0.9 
cm. (Maryland, et al.), and 0.8 cm, (Texas). 


TABLE 9 
COMPARISON OF ARM GIRTH AND LEG GIRTH MEANS FROM TABLES 1 & 2 
WITH MEANS FOR WHITE CHILDREN STUDIED 1937-39 IN UTAH, TEXAS, 
MARYLAND AND VICINITY, MINNESOTA, AND CALIFORNIA (15) 


AGE-SEX GROUP 


G7 B7 G9 во GH 
drm girth (cm.) 
ОО" жеттен - 174 17.6 18.5 19.5 19.9 
p MENTEM 17.6 177 18.8 196 203 
Maryland, её айл 22222211. 17.8 17.6 18.9 19.5 20.3 
Minnesota* 222... . 17.6 17.6 19.0 194 207 
[noo as ie oe we елын: 18.1 17.8 197 24 215 
Огедоп? ........ : . 189 184 205 205 223 
Leg girth (cm.) 
Шин rr е; 238 237 25.6 265 274 
Minnesota* 222222222222... 23.9 23.7 25.9 26.7 28.1 
Maryland, ег ал. T 243 24.0 26.1 26.7 28.1 
TERS MANO UEM 243 243 260 271 282 
California* ... ХЭРЭЭРЭЭ 24.7 24.4 26.8 27.6 29.2 
oro „ааа ХЭГ 24.8 24.7 27.1 27.8 29.4 
Number of subjects 
Dial annaa | 253 203 349 402 375 
"CUBE ыллын | 409 382 476 432 492 
Maryland, et ale 2222.22... 577 466 646 606 647 
Minnesota 22222222... 479 561 558 652 508 
California 222222222222... 254 235 266 285 272 
“Taken on right limb. t Taken on left limb. 


Fixpixcs ом Вору Form 


à Statistical reduction of the five kinds of data for body shape paralleled 
“duction of the body size data. Consequently the column sequence of 
ables зо (boys) and 11 (girls) is the same as in Tables 1 and 2. 
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TABLE 10 


S OF 
CENTRAL TENDENCY AND VARIABILITY VALUES AT 7 AND 10 шэнэ 
AGE FOR FIVE MEASURES OF BODY FORM ON A 1950 SAMPLE OF 
PUBLIC SCHOOL BOYS IN WEST-CENTRAL OREGON 


PERCENTILES 
5 
Ratio Mean 5.Е.м S.D. 5 10 30 70 90 9 


SEVEN YEARS: N — 260 
Arm girth X 100 


т------ 
Upper limb length 


Leg girth X 100 3 487 497 
SURE PER meri] 3 . 485 405 415 43.6 46. 4 
Lower limb length Өзі 38 2 


Chest. girth X 100 
—————— 


0 
357 .15 246 320 326 342 368 386 40 


2 

864 22 348 81.0 817 84.7 880 907 9! 
Stem length 

; 0 

Е ООА ae эж ань 1315 1362 1429 1473 149 
Hip width 

3 

FREI зз 23 361 976 90 1020 1057 1083 109 
Abdomen girth 

ТЕМ VE ARS : N = 208 


Arm girth X 100 40.8 
Upper limb leach 7 357 379 
Uer lib feng 345 22 3.13 301 310 327 


LeggirhX100 7 " 
LIE AU. — 430 21 303 389 39.6 412 443 465 47 
Lower limb length 


Chest girth X 100 6.1 
en 802 3 45 8.1 821 849 886 931 9 
Stem length 


Shoulder wi 12 
SONS idm 56 ыы 1320 1369 1435 1478 15 
Hip width 


: 103 
ола ТТІ” 375 970 989 1022 1058 109.1 1 
Abdomen girth 


Again, different ends are served by epitomizing the dispersion of an 
distribution in a single mathematical figure (the standard deviation) өн. 
by representing dispersion ordinally with selected percentiles. This fo pe 
from having found that the ratio distributions are not all comparable ce 
symmetry and kurtosis. To illustrate: the distributions for predomina is 
of shoulder width over hip width are coarsely symmetrical; the distribu, 
for stockiness of the body stem and extremities register positive skew" 


here 
9 Tests of skewness made earlier on a sample of boys 15 years of age showed, 25 


uber y the 
“the distributions for the upper limb and body stem ratios are skewed significantly (0 
right” (18, р, 7). 
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No attempt will be made to discuss Tables 10 and 11 in a comprehensive 
manner. Rather, findings will be selected with regard to three problems: 
(а) age changes in body form, (4) sex differences in body form, and (с) 
description of the body form of individuals. 


Age changes in body form. In two previous studies encompassing the 
childhood years from age 4 to age 8 (11, 13), central tendency graphs for 
arm girth X roo/upper limb length on age, and leg girth X 100/lower 
limb length on age, gave “falling curves convex to the abscissa” (11, p. 9). 
That is, trend lines drawn to ratio means at consecutive annual ages sup- 
ported “the generalization that during the period from 4 to 8 years of age 
the extremities of the average boy and girl become less stocky (i.e, more 
slender) at a gradually diminishing rate” (13, p. 280). The applicable 
means in Tables 10 and 11 harmonize with, and extend, this generalization. 
On boys, arm girth is 35.7 per cent of upper limb length at 7 years, and 
lower at 10 years by 1.2. Corresponding values for leg girth in percentage 
of lower limb length are 45.1 and 2.1. On girls, the upper limb index de- 
clines from 37.3, through 36.6, to 36.2; the lower limb index from 4548, 
through 44.4, to 43.4. 

Іп contrast with the ongoing slenderization of the extremities between 4 
and r1 years of age, the mean trend for chest girth X 100/stem length is 
downward during the first half of the period and upward in the last half. 
The investigations previously cited (11, 13) demonstrated decreasing stem 
Stockiness from 4 to 7 years, while the means in Tables 10 and 11 indicate 
less stockiness at 7 years than at the older ages. With regard to the rising 
Phase of the curve: (a) the boys’ means of 86.4 and 87.2 are complemented 
by a mean of 91.1 on a sample of Oregon boys age 15 years (18, p. 8), and 
(5) the progression in means found for girls is supported by an earlier 
finding on Iowa girls of a “slightly higher” mean at 8 years than at 7 years 
(13, р. 278). 

A research report on private school children ( 3) supplies central ц 
Curves extending from early childhood through adolescence for the index, 
biacromial width of shoulders X 100/bi-iliocristal width of hips. It is shown 
that during the elementary school years the index decreases with age in 
Birls and undergoes practically no change in boys. The findings of the 
Present investigation are in general agreement: for boys, shoulder width 
Approximates 140 per cent of hip width at both ages; for girls, the index 

Tops from approximately 140 at 7 years to nearly 137 at 11 years. 
he means in Tables ro and 11 for chest girth X 100/abdomen 
“re the same at ages 7 and 9 years on girls, and the same at ages 7 and 10 
years on boys. At later ages there are indications that the trends turn in 
different directions. Specifically, the mean of 100.2 on Oregon girls age 11 
'S lower than the mean of 101.1 at age 9, and the mean of 105.6 on Oregon 
99 age 15 (18) is higher than the mean of 103.8 at age 10. 


girth 
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i ite boy the pattern 

In an investigation at New York 22 early be 

1 en girth was e e efi 

2 -— A аан "childhood through adolescence. il E 2, 

at санне раса, from the Oregon studies in that the r jm 

хаврыг: d фут computation was the midpoint of Эгэл “эсэн Es 

ml inspiration and at total expiration" (16, p. 49). 2 wich жөнде: 

obtained, the mean at age 10 exceeding that at age 7 b. p Pre көм 

the mean at age 15 exceeding that at age 10 by 2.2 per Ж шй 
the means for Oregon boys lend по support to шин, ч n б 

years, but do corroborate an ascending trend in the period 1 


:os in Tables 
Sex differences in body form. For all of the girth /length ши Бор, 
10 and 11, the average Oregon girl is stockier than the misi “бүрий 
On plotting the means at each age, and drawing lines d dies from 7 
for a given sex and ratio, this is found to hold. across СЕ азы children 
years through 10 years. From the previously cited work ж feine he 
4 to 8 years of age, the sex relationships differed apicc реле BEY 
the average girl was the more stocky in upper limb, and t iv E. е 
the more stocky in body stem. In lower limb, the average af years, 
stockier at ages 4 and 5 years, both sexes were alike at ages 6 an oa 
and the average girl became "the more stocky by 8 years (13, 5 w that 
Passing to the means for the trunk indices, Tables 10 and E: € ect to 
at 7 years of age the Oregon boys and girls: (а) are alike with г эн "m 
predominance of shoulder width over hip width, but (0) differ E former 
predominance of chest girth over abdomen girth is greater tor v same 
by 2.5 per cent. On boys, both ratios at 10 years are approximately t pet 
as at 7 years; on girls, both ratios become lower with age. In other and 10 
for the aspects of trunk form studied, there is no change between А and in 
in boys, while girls increase in hip width relative to shoulder wide hips for 
abdomen girth relative to chest girth. The findings on sex cima 
the shoulders /pelvis index reinforce those reported in the aforem 
study of private school children (3). РУТ 
Girls are more variable than boys in each of the stockiness ratios 


ч » aspects 9! 
the ratio of chest girth to abdomen girth. More explicitly, for these aspe 
body form, 


оу5 

the standard deviations on girls are larger than those ne 

not only at the age in common for both sexes (7 years) but also 2 jim 

regard to age. That is, the higher standard deviation for the uppe at 7 
index on boys (3.13 at то years) is less than the lowest on girls (3-43 


2 st on DOS 
years), the higher standard deviation for the lower limb index 0 деге 
(3.03) is less than the lo 


/pelvis index, no signifi 


in 


West on girls (3.50), and so forth. For the и 
cant sex difference in variability is found. bjec 
ob) 

Description of the body form of ын 


individuals. Asa prerequisit hildre?» 
tive description of body form stat d 


us and progress in individua 
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АСЕ FOR FIVE MEASU 


TABLE 11 
CENTRAL TENDENCY AND VARIABILITY VALUES AT 7, 9, AND 11 YEARS OF 


ES OF BODY FORM ON A 1951-52 SAMPLE OF WHITE 


PUBLIC SCHOOL GIRLS IN WEST-CENTRAL OREGON 


Ratio 


Mean 8.Е.м 5.0. 


PERCENTILES 
5 10 30 70 90 95 


SEVEN 
Arm girth X 100 
Upper limb length 
Leg girth X 100 


ee 5.8 .27 
Lower limb length цай. 
Chest girth X 100 
А girth "TERT 
Stem length 
Shoulder width X 100 ” 
————— ———— 1598 45 
Hip width 
Chest gi 
hest girth Х 100 10.2 38 
Abdomen girth 
NINE Ұ 
Arm girth Х 100 
a 566 d 
Upper limb length 
Ley girth X 100 
a eae 444 28 
-ower limb length 
Chest girth X 100 4 
элш. es 
Stem length E а 
Shoulder width X 100 390 54 
Hip width шилж 
Chest girth 0 
s RO 101140 
Abdomen girth 
ELEVEN 
Arm girth X 100 
Upper limb length хийн 
Leg girth Х 100 
Lower limb length садан 
Chest girth Х 100 
-а girth X 100 қ ң 
Stem length цайн 
Shoulder width X 100 
зоны ОМАН, 25 
Hip width ми 
Chest girth X 
100 100.2 Al 


Abdomen girth 


YEARS: N = 168 

343 — 323 331 353 390 417 428 
350 — 401 409 439 476 500 515 
525 798 810 845 593 032 987 
579 1512 1326 1364 1427 1474 149.8 
493 9,6 947 989 1039 1075 108.6 
EARS: N = 160 

378 — 314 322 342 381 418 435 
355 391 401 424 463 488 507 
чи 807. 823 853 901 945 965 
678 1292 1310 135.1 142.6 1484 1503 
50] 919 940 988 1038 1070 1089 
YEARS: N = 145 

371 307 316 341 380 412 425 
368 375 390 414 449 478 505 
5.81 92 821 848 905 971 1004 
673 1261 1294 1333 1413 1457 1473 
493 — 914 934 978 1030 1059 1076 
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there is need for the development of metrically-based frames of reference.” 
Beginning work on this task has been included in previous studies on Towa 
children 4 to 8 years of age (11, 13) and Oregon boys 15 years of age Gn 
Since it is desirable to reduce the number of items in an anthropometric 
frame of reference to the minimum for adequacy, information on the inter- 
correlation of items proposed for inclusion is a matter of antecedent concern. 
То what extent, then, do the five indices of the present study cach supply 
unique knowledge about the body form of the child? Investigation of this 
question (1o, 11, 13, 18) has yielded: (a) at ages 4 through 8, 10, ami 2 
years, coefficients ranging from .29 to .68 for the upper limb index with the 
stem index, from .26 to .58 for the lower limb index with the stem index, 
and from .65 to .85 for the lower limb index with the upper limb index; 
(5) at ages 7, то, and 15 years, coefficients varying between .18 and 37 
for the shoulders/pelvis index with the chest/abdomen index; and (с) at 
age 15 years, coefficients that approximate zero for the shoulders/pelvis 
index with each of the stockiness indices, and are low negative for the 
chest/abdomen index with each of the stockiness indices. It will be МЕР 
that the associations аге highest between the upper and lower limb indices; 
the characterizing figure of == 75, however, is not sufficiently high that 
an index for one limb of the child can be considered adequate to represent 
stockiness in both pairs of appendages. 
А The percentile columns of Tables то and тт serve to section each. — 
tinuum into seven segments. The segment below the sth percentile жин 
garded as constituting one category, that between the sth and roth pr 
centiles as constituting a second category, and so forth. It follows that the 
Seven categories afford a practical means of objectively describing indivie 
uals with respect to each item of body form included in the tables.* | 
Application of the tables to individual children is illustrated by the m 
lowing examples. A boy 7 years of age is found to have index values ° 
31.0 for the upper limb, 42.5 for the lower limb, 86.8 for the body e 
139.2 for shoulders /pelvis, and 108.9 for chest/abdomen. Reference lige аг 
10 shows that his Profile is 1-3-4-4-6, i.e., described in terms of the 7 


frame” derived from rese : | Orego™ 
td tra 

he has very slender а n average 

body stem and chi i 


over width of hips. Listed in the same order, ж огу 
Б аге 42.7, 45.0, 92.3, 128.1, and 101.6. The categ 


equivalents for these values are 6-4-5-1-4, i.e, Table 11 depicts this git! 2 


8 The five ratios of thi 
reasonably os Tust 


comprchensi HU 
prehensive frame of reference on body form will have been cons cad 


: to 
bc added include head width in relation th, and 
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having stocky upper limbs, average lower limbs, a moderately stocky body 
stem, very narrow shoulders relative to pelvis, and an average relationship · 
between circumference of thorax and circumference of abdomen. 


SUMMARY 


White public school children of west-central Oregon are portrayed with 
reference to 11 measures of body size and 5 measures of body form. The 
data were collected 1950-52 on samples drawn to represent boys 7 and 10 
years of age, and girls 7, 9, and тт years of age. 

Following description of the subjects and specification of the collection 
procedures, central tendency and variability analyses are presented on each 
age-sex group for body weight, stature, stem length, and four dimensions 
each of the trunk and extremities. 

A comparative section on body size places in juxtaposition the Oregon 
children and other groups of white children chosen to approximate stated 
ethnic, secular, and geographic permutations. Materials are utilized from 
West-central California, north-central Utah, Minnesota, Texas, Maryland 
and Virginia, and England. 

The aspects of body form fall into two classes, slender-to-stocky continua 
(length of stem and limbs in relation to girth) and regional-predominance 
continua (relations between upper trunk and lower trunk). After presenta- 
tion of central tendency and variability values for form, these original 
Statistics and statistics from the literature are conjoined in the discussion of 
three topics: age changes in body form, sex differences in body form, and 
delineation of the body form of individuals. 
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GROWTH AND DEVELOPMENT OF NEGRO INFANTS: 
IV. MOTOR DEVELOPMENT AND ITS RELATIONSHIP 
TO CHILD REARING PRACTICES IN TWO 
GROUPS OF NEGRO INFANTS' 


Тоштн В. УУиллАмв” and КогАмр В. Scorr? 


Department of Pediatrics of Howard University School of Medicine and 
the Pediatric Service of Freedmen’s Hospital 


PRoBLEM 


In an effort to clarify some of the misconceptions about racial differences, 
а comparative study of a group of white and Negro infants was conducted 
in New Haven a number of years ago (5). On the basis of performance on 
the Gesell Developmental Schedules, the average New Haven Negro infant 
was found to be “fully equal in behavioral development to the average New 
Haven white baby. . . . No outstanding characteristic was found which 
could be called a ‘racial’ difference, with the possible exception of a definite 
acceleration in gross motor behavior displayed by the Negroes" (5, p. 42). 
This latter aspect of the New Haven findings, namely, the acceleration of 
gross motor behavior among Negro infants, is the main concern of the 
present investigation. 

It is postulated that early motor. development, accelerated or otherwise, 
is not a "racial" characteristic but, instead, is related to the manner in 
Which an infant is handled and cared for. As child rearing practices have 
been shown to vary with socio-economic class (1, 2, 3), the subjects for this 
study, although all Negroes, were selected from two sharply contrasting 


Socio-economic backgrounds. 
--- 

1 The authors wish to express their indebtedness to а number of people for their inval- 
uable contributions to the study: Dr. Benjamin Pasamanick of the Johns Hopkins School 
of Hygiene not only acted as consultant throughout the conduct of the study but also, 
together with Dr. Hilde Knobloch, did the independent scoring of the Gesell Schedules; 
Dr. George Albee is responsible for most of the statistical work; Dr. Melvin Jenkins, Dr. 
Blanche Bourne, and Dr. Althea Kessler provided subjects from private practice; Dr. Ella 
Oppenheimer, Director of the Bureau of Maternal and Child Welfare, and Dr. Grace 
Stone made the facilities of the Maternal and Child Welfare Service available; Dr. Leon 
Yarrow made many helpful suggestions during the conduct of the study. Dr. Milton J. E. 
Senn and Dr. Sally A. Provence of the Child Study Center at Yale University read the 
Manuscript and gave helpful suggestions. Dr. F. С. Sumner and Astrea 8. Campbell. of 
the Department of Psychology of Howard University also reviewed the manuscript during 
its preparation for publication. The authors are especially indebted to the Field Founda- 
Чоп, Inc., for financial assistance in this study. 

* Clinical psychologist. 


3 
Professor of pediatrics, 
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Specifically, the study was designed to answer the following: 

1. Is there a difference in gross motor behavior among Negro infants 
from an upper and lower socio-economic group? 

2. Do the two groups differ in their reported and observe 
child care? 

3. If motor behavior is found to differ significantly for the two groups 
can this difference be related to methods of child care? 


d methods of 


Метнор 


The subjects for the study were 104 Negro babies, ranging in авс сын 
4 to 18 months, all residents of the Washington, D.C., city arca. 

Of the 104 babies, 54 (Group I) received their medical care from ар 

vate pediatrician. The weekly income of the parents in this group was 
$80.00 or above. 
_ Of the remaining 50 babies (Group II), 36 were selected from the 150 
in attendance at the Freedmen’s Hospital Well Baby Clinic. The other 14 
Were regular patients at one of the District of Columbia Maternal an 
Child Welfare Service Clinics. The weekly income of the parents of this 
group was $45.00 or below. The subjects were approximately evenly divides 
as to sex: there were 26 males and 28 females in Group I; 24 males an 
26 females in Group II. (Additional descriptive data about the subjects an 
their families are given later on.) 

All the babies in Group I and the 36 babies from the Freedmen’s Well 
Baby Clinic were first seen at Freedmen’s Hospital, in a small but quiet 
room set aside for the purpose. For Group I, the initial contact was mat 
by the private pediatrician, who briefly explained the project and шиш : 
would involve to the mother, and made an appointment. The 36 subjects 
from Freedman’s Hospital were similarly approached by the oe, 
during regular clinic hours and an appointment was made at the sagen 
convenience: The 14 babies from the Welfare Service clinic were к 
during regular clinic hours at the Health Department Clinic building: , hie 
i ican in charge explained the procedure, introduced the examine 
[s оше and child were then conducted to a room apart from the oe 
бла e ii тш rooms. All 14 babies were seen before they V 

s е routine experience of clinic itself. inter- 
view etd harmon was begun with a short preliminary и 
E ts € the adult who brought the baby, in most СЇР 14 

» occasionally both parents, А few of the working mothers gt 


not arrange to come the other- 
е mselves sent the ith the regular 
substitute. The interview foll baby With f E Gesell 


and Amatruda in Developm d 
baby's motor and language 


--” 


ri- 


owed, in general, the one outline 
ental Diagnosis (4, p. 91) and € 
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4 Washi i = 
ashington city excludes bordering areas of Maryland and Virginia. 
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behavior. An attempt was made to keep the interview less directive than 
suggested by Gesell. 

In addition, information was secured as to the economic background of 
the family, the age, education, occupation and geographic origin of the 
parents, the housing of the family, the number and age of the subject’s 
siblings. The examination itself was then conducted. It was limited to the 
gross motor items on the Gesell Developmental Schedules, The few ma- 
terials necessary for the administration of these items were available both 
at Freedmen’s Hospital as well as at the Health Department Clinic—the 
crib, small chair, the balls, and the introductory toy, usually given to the 
baby while the interview was in progress and used again, if necessary, to 
induce such items as pivoting, cruising, etc. The performance was recorded 
on the regular schedule form during or immediately after the examination. 
Observational notes on the baby’s behavior and on the interaction between 
adult and child were also made, but, because of time limitations, were in 
Most instances rather brief. 

Of the 104 babies, 91 were scen again from three to six months after the 
initial contact. At this time the babies were visited in their homes? The 
visit lasted for approximately one hour and was devoted to observation of 
the subject in interaction with the mother or mother-substitute and a de- 
tailed interview which covered the following areas: prenatal care and 
health of the mother; postnatal condition, care, and health of mother and 
child; feeding and weaning of the child and the mother's attitudes toward 
these; toilet training; sleeping habits and discipline. There were a number 
of questions included which related to general attitudes (“Is the baby a lot 
of trouble?” “What do you do if the baby cries?” etc.). The body of the 
interview was devoted to various aspects of dealing with and handling the 
baby which were felt to have a direct bearing on motor development: the 
amount of restriction and/or freedom of movement the baby has; means 
by which he is restrained; the extent and kind of contact he is permitted 
with other persons or objects; the amount and kind of encouragement given 
to the various motor functions; kinds of games played with the baby and 
amount of time spent in play; ways in which the baby is moved and carried. 
An effort was made to interview the person who most consistently cared 
for the child. In a few instances the mother insisted on being seen even 
though her contact with the child was minimal. The mother was inter- 
viewed whenever a number of people shared in the care of the child and 


when no one person was consistently responsible. Whenever two people 
== 

5 Fifty-one of the babies in Group I were seen a second time. Of the three in this 
group who were not seen again, опе had moved out of town and the other two could 
Not be reached by phone, mail, or direct visit and did not return to their pediatrician. Of 
the 10 babies in Group II who could not be contacted, one was given up for adoption out 
E town, one was boarded with an aunt who consistently refused to see the examiner, 
bees are definitely known to have moved, and the remaining five could not be located 

their last address and never returned to clinic. 
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TABLE 1 


D Il 
YEARS OF EDUCATION OF PARENTS IN GROUPS I AN 


Group П 
Group I ўы 
"at her. Mothers Fath 
No. of Years Ж. =. 51:50 №=50 
19 (ор mate: «come ee ee — 6 7 = 
17 — 18 .. 5 5 ш 
15 — 16 9 ; юэ 
13 — 13 1 2 л 
19 17 
п — : ы; 7 
9- 3 : 4 ; 
-- EM 3 
я с 11 
Unknown . - 


nflict existed 
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time of the visit. 
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Negro infants of contrasting socio-economic backgrounds, it 1 in com 
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to these two factors, sharp differences exist between the two groups as to 
housing and the parents’ educational and occupational levels. 

According to the preliminary 1950 census figures for Washington city 
(8), 21 per cent of the Negro population in the area has an income of 
$4,000 or above. Of the 54 subjects in Group I, 13 are in the $4,000 to $4,500 
range. The rest are in the above $5,000 income bracket, or the uppermost 
13 per cent of the Negro population in Washington city. With the exception 
of six families who make approximately $2,300 a year, the families in 
Group II fall below the $2,000 a year income limit, or within the lowest 
31 per cent of the Negro population of Washington city. 

Table I gives the educational level of the parents in the two groups. While 
most of the parents in Group I have an educational level of high school or 
above, those in Group II have one of high school or below. The mean edu- 
cational level is 13.9 years and 14.0 years for the mothers and fathers of 
Group | respectively; the mothers of Group II have a mean of 9.8 years 
of education while the 36 fathers of that group whose educational back- 
ground is known have a mean of 10.5 years. 


TABLE 2 


OCCUPATIONS OF PARENTS IN GROUPS 1 AND II 


Group I Group II 

Mothers Fathers Mothers Fathers 

М-54 N=54 N=50 N=50 
Professional™ ..,.. nnseakai e 17 11 = = 
Professional Athlete агай - 1 ин = 
Businesst —— = 7 E E 
jor C — M 31 24 5 4 
Sales m Em ни 
Skilled Trades ........ ЭР — 11 ES 2 
Unskilled Labor ...... : ын m 6 28 
Domestic Work ............ = хээ 27 2 
Unemployed? .............. хо = = 5 
шэг С нышан. ЭР 3 = H pn 
Student ..... 257 В Е m = = 1 
Armed Forces ..........- == = 23 5 
Unknown а 


* Includes 8 nurses. 

* Includes 3 who own taxicabs. 

t When employed, worked as unskilled laborer. 
$ Never worked, 
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TABLE 3 


BIRTHPLACE AND YEARS OF RESIDENCE IN WASHINGTON, D.C. 
OF PARENTS IN GROUPS І AND П 


Group I Group II 

Mothers Fathers Mothers Fathers 

№=54 N=54 N=50 N=90 
Bonne DO. халгай эч желни. ыз 20 18 15 14 
Born in South .............. 24 33 33 33 
Born Elsewhere ............. 10 3 2 2 
Birthplace Unknown ......... — -- = 1 
D.C. since 1940 or Earlier .... 28 27 22 25 


As shown in Table 2, there is only a slight overlap in terms of occupa- 
tions for the parents in the two groups. While the bulk of mothers and 
fathers in Group I hold professional or clerical positions, none of the parents 
in Group II are in the former category and only five mothers and four 
fathers are in the latter. There may also be some differences as to the level o 
clerical work for the two groups, although this information was not ob- 
tained. Most of the mothers in Group II are or were in domestic work, 
while most of the fathers are unskilled laborers. 


Table 3 deals with the information relating to the parents’ place of birth 
and length of residence in Washington, D.C. 


Table 4 summarizes the housing conditions for the two groups. Only 
the 91 homes which were visited by the examiner are included in the table. 
Each home was rated on a three point scale (excellent, adequate, inferior); 
and such factors as neighborhood, conditions of the dwelling unit, adequacy 
of space, were taken into account when the rating was made. In the excellent 
category are not only private homes but also the better of the hein 
projects, apartments of adequate size with all necessary facilities such а 


TABLE 4 
HOUSING CONDITIONS OF SUBJECTS IN GROUPS I AND I 
Excellent 43 24 
Adequate 8 22 
Inferior 14 
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heat, light, and plumbing. Most of the inferior homes were slum dwellings, 
usually one room units in dilapidated areas and buildings. The houses 
rated as adequate fall in the hard to define and describe in-between range, 
usually comprise apartments in old buildings, shared and somewhat 
crowded homes, or older and slightly deteriorated projects. The housing 
conditions for Group I are most often excellent, while the bulk of Group II 
live in homes rated adequate or inferior. 

As part of the socio-economic evaluation of the families, it should be men- 
tioned that none of the 54 babies in Group I are illegitimate and that none 
of the parents in that Group were either separated or divorced at the time 
the babies were seen. Six of the 50 babies in Group II are definitely known 
to be illegitimate. In four additional cases the parents were not living to- 
gether at the time the babies were seen and the mothers were evasive when 
questioned about their exact marital status. The clinic record for two of 
these four describes their status as illegitimate; for the two other cases no 
additional information could be found in the record. 

The following data pertains to the infants themselves. Table 5 gives the 
age distributions for the two groups. The mean age for Group I is 41 weeks, 
for Group II 38 weeks. These ages refer to the time of the first examination. 


TABLE 5 


AGE DISTRIBUTIONS FOR GROUPS I AND II 


Group 1 Group II 

Age N=54 N=50 
18! DYODUIS -vacricesem eU асра ae 2 3 
16.— 17 months eun сала в 6 1 
14.— 15510015 ал cep ois cee ssn ихээ 6 3 
5] = б WEEKS) аон cov we acs 2... 3 3 
45:— 50! weeks: ias sa. sie ирс d 7 6 
39.— 44: weeks. Lesson 4 6 
33 ЭК wetks ias vis uw vs quence н 5 8 
27— 35 WOES, aoa ay ваа сз. 6 9 
21.--:26 weeks ice 8 4 
cupa ERR. „аллана алата өк аш 7 7 


Insufficient growth data is available to report and compare growth prog- 
Tess and patterns for the two groups. However, a comparison of birth 
weights, available for all infants, show considerable difference for the two 
Bom the mean for Group I being 7.46 pounds (3387 grams) and for 

Toup П, 7.0 pounds (3178 grams). The birth weight range for Group I 
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was 5 pounds 14 ounces to 9 pounds 9 ounces; for Group П the range was 
5 pounds 3% ounces to 9 pounds 1 ounce.* m 

No record of degree of pigmentation was kept for the subjects. Babies in 
both groups ranged from dark brown to very light, with those in Group I 
somewhat lighter, on the whole, than those in Group II. 

There is no essential difference as to the number of siblings in the two 
groups. Thirty-nine of the 54 babies in Group I are only children, 9 have 
one older sibling, 3 have two older siblings, one has three older siblings, and 
2 have one younger sibling. In Group 11, 35 of the 50 babies are only chil- 
dren, 7 have one older sibling, 7 have two older siblings, and one has three 
older siblings. 

The health records for the two groups were examined and additional 
information on health histories was secured from the mothers and, if neces- 
sary, from the physicians. Only full-term, healthy babies were included 
in the study. For Group I, the following illnesses were reported prior to 
the time the babies were first seen: 7 cases of diarrhea; 1 case each of 
measles, chicken-pox, colic; 1 naval hernia; 1 case of pyloric stenosis for 
which an operation was performed at the age of two weeks. This infant 
was hospitalized for four or five days and when seen for his developmental 
examination, was 21 weeks old. In Group II there were 8 cases of diarrhea; 
г hernia which required a week's hospitalization at the age of onc ycaf 
(the child was seen when 18 months old); 2 cases of slight eczema; 1 virus 
infection with temperature. Common colds were reported for almost all 
the children in the two groups. 

At this point it might be pertinent to describe the rather striking differ- 
ence 1n reactions on the part of the parents in the two groups to the entire 
examination procedure and situation. As already mentioned, the subjects 
in Group I were contacted by their private physicians. Hardly any of the 
appointments made were broken. The mothers were eager to have the 
EE эвсэг” aii and most came with many questions about ы 
chlas “intelligence,” showed с. “ Du necde 
much muc S lior ae эргин энин qp гарт as 
“Shouldn’t he be walking?” “Does she d piae d ther children? ^ 
"Do you really think he is all wem € do as well as o "ow 
embarrassment if the h 52. cca болото: ing" an 
much pressure was d: ove ше chid plier eared 

Among the 36 сан fo get him to show his various — A rob- 
lem of motivating the cum Hospital Well Baby Clinic subjects, t , cs 
Баагий 5 the mothers to come was a major one, Once the шо эн 

ugnt their babies for the examination, there was interest, but none 0Ё © 
anxious concern that cae 2 avorable 

Б at Was so characteristic of Group 1 mothers. Favora’ 

ments about the baby’s develo cepted wit 
pleasure but also greeted with гар А ара pre 8 
smart,” “Sure he does well.” “all's e as: “Yey Aci ds 
> 1 my children are quick.” Deman 


5, т : 
For additional data on birth weights among Negroes, 


һе 15 
for 


sce Scott et al. (7). 


110 


JUDITH R. WILLIAMS and ROLAND B. SCOTT 


reassurance were rare. The most prevailing reaction in this group of moth- 
ers was acceptance of and confidence in the baby and pride in his develop- 
ment. There was little manifestation of pressure on the child, which seemed 
50 pervasive among the parents of Group I. 


Resutts 


The developmental examinations. The gross motor items on the Gesell 
Developmental Schedules had been administered to each subject. An esti- 
mate of the level of maturity in the gross motor area was made and from 
this evaluation a Developmental Quotient was computed: 


Maturity Age 


DS аанай Age 


X 100. 

The 104 Gesell record forms, without identifying data except name and 
age, were submitted to two experienced examiners for independent 
evaluations and scoring. The reliability of the original D.Q.s with those of 
the first independent examiner was .98, and with those of the second, .99. 
Both of these coefficients were, of course, significant at the .or level of 
confidence. The following data are based on the original scores. 

Table 6 lists the mean D.Q.s for Group I (upper socio-economic level) 
and Group II (lower socio-economic level). The "7" value is significant at 
about the .о2 level of confidence and indicates significantly higher motor 
development for the babies from the lower socio-economic group. 


TABLE 6 


GROSS MOTOR D.Q.s FOR GROUPS 1 AND П 


Mean D.Q. Standard Deviation Їл 
Group I (N —54) - " 5 107.57 15.10 
Group Ш (N50 202020000 mag 14.14 Е 


* For 100 degrees of freedom, г must be 2.62 for the .01 ley 
for the .05 level of confidence, фана ы. 


Each of the two groups was then divided into (0) those 37 weeks of age 
^i younger, and (0) those 38 weeks or older, in order to ascertain whether 
© superior motor development of Group II achieved its significance early 
or late, or whether these infants were ahead consistently, and, finally, 


wh Я | 
hether motor development, regardless of group, shows any consistent trend 
with age, 
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j f both 
d older subjects о 

hows the means of the younger an ems 

кы vil be noted that the babies in = шч хижиг 77 i д 
i evelopment, 

be more advanced at both stages o bed. (ші; 

2 2222 variability of the sample at the younger ag? рэн ed 

E older infants differ significantly in the present шин эг, шах 
by the increasing means for both groups, motor developme 

celerate with age. 


TABLE 7 
E LEVELS 

MOTOR D.Q.’s FOR GROUPS I AND II FOR TWO AGE LE 
Group I Group II js 

Mean S.D. Mean S.D. 
1.54 

.55 
ОПОВ оо 103.92 15.00 110.74 >. 5 216 

ОЕ ТРЧИ 111.00 14.04 118.52 . 


ao Ша ын ме ва 2 


ч fidence. 
*A £ value of 2.00 is required for significance at the .05 level of con! 


II show 

To sum up this portion of the results, the infants of — to those 

significant acceleration of gross motor behavior when eee er and older 

of Group I. These differences appear to hold in both yo сэн obscures 
groups of infants, although the variability in the younger Б 

this difference, | 


КЕНЕН child care 
The interview. Fifteen separate categories expressing еее = materia 
Practices were devised to make the previously described саса d as dichoto- 
more objective. All but one of these categories were на al with genera 
mies. The 15 categories are cited below. The first few pel to have à 
child care practices which in other studies (1, 2, 3) were 
relationship to socio-economic class. |, 4 mont 
I. Duration of breast-feeding (four groupings): not at all, 3 
less, 4 to 5 months, 6 months or longer. 


2. Feeding schedule: rigid—flexible, 
3. Inception of bottle-weaning: 
4. Food forced against will: 


hs oF 


8 
C 
month 
before 12 months—after 12 


yes—no. months. 
5. Inception of toilet training: before 12 months—after 12 

6. Sleep routine: rigid—flexible 
7. Discipline: Decessary—restrictive. 
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8. Attitudes on non-approved habits: permissive—punitive. 
The remaining seven categories are those dealing with practices felt to have 
a direct bearing on motor behavior and each requires a word of explanation. 
9. Area restriction: yes—no. The concern here was primarily with the 


extent to which the child is kept in one place and out of others, the amount 
of freedom he has in moving about the home. 


10. Mechanical restriction: necessary—restrictive. This category indi- 
cates whether devices such as crib, playpen, baby-tender, or whatever is 
Appropriate at a given age are used with limits and for their intended pur- 
pose or whether they serve and are extensively used to insulate the child 
from his environment. 

11. Freedom to experiment: extensive—limited. This category embraces 
а the interview answers which gave clues to the amount of freedom the 
child has to exercise his motor functions and experiment with motion. 

12. Reaching out: permitted—intimidated. The concern here is with 
how the child’s outgoing motions toward objects and persons are dealt 
with, whether active interplay is encouraged or discouraged. 


Tase 8 


CHILD REARING PRACTICES AND THEIR RELATIONSHIP 
TO SOCIO-ECONOMIC GROUP 


Group! Group Il Signifi- 


Rearing Practice* N=51 N=40 


cance 
+ + — Level 
Feeding Schedule (Rigid+, Flexible —) ............ 37 14 19 21 03 
Bottle Weaning (Before 12 mos.-+, After —) 14 37 7 33 -і 
Food Forced (Yes-l-, Мо = a reda gy aq 8 43 3 37 — 
"Toilet Training. (Before 12 mos.-++, After —) " 39 17 98 1 — 
Sleep Routine (Rigid+, Flexible —) 5 6 21 19 01 
Discipline (Restrictive +, Necessary —) хэн 25 26 9 Bl 019 
Habits (Punitive +, Permissive —) TT 26 25 13 27 — 
Area Restriction (Yes-+, No asd ier os шам NK 13 38 J1 2 - 
Mechanical Restriction (Restrictive + , Necessary —) 48039 16 24 01 
Freedom to Experiment (Limited +, Extensive —) 26 25 15 25 - 
Reaching Out (Intimidated +, Permitted —) 3 14 18 2 016 
Bodily Contact with Others (Limited +, Extensive —) 31 17 22 18 — 
Time with Others (Limited + » Extensive —) 23 2% 12 28 === 
Моюг Development (Encouraged 4-, At own rate —) 39 12 34 6 - 


"эн 
The data on breast- 


. Íceding are given in a separate table. 
"+ indicates the m 


ore rigid pattern. — the 


flexible or permissive one. 
reater than .05. 


+ Significance level р 
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тз. Bodily contact with others: extensive—limited. Dealt with here are 
all answers which indicate the degree of active body contact the child has 
with others—how much is he held, carried, actively played with. 

14. Time with others: extensive—limited. The concern here is simply 
with the amount of time the child is alone or in the company of other 
children and/or adults. | 

15. Motor development: encouraged—left to develop at own rate. This 
last category deals with the degree to which motor functions such as sitting, 
creeping, standing, walking, were anticipated and encouraged by the family, 
or left to develop at the child’s own rate, without any pushing. 

The reliability of judgment for placing subjects in these categories was 
in no instance lower than go per cent agreement for the examiner and one 
independent rater of the interview material. g 

The relationship of each of these child care practices to socio-economic 
background was determined by separate chi-square tables in which fre- 
quencies of each kind of child rearing practice were tallied for the two 
groups and compared for deviation from chance expectancy. Table 8 sum- 
marizes the results of these tests. : 

The comparison between breast-feeding and socio-economic group 15 
given in Table 9. The chi-square for this table is 10.02 and is significant at 
the .02 level of confidence. 


TABLE 9 
DURATION OF BREAST-FEEDING C р cf Ч UPS I AND Ir 
4 ING COMPARED FOR GRO! up 
я => —S ширгэн Моге 
Notat All Upto3Mos. 4-5 Мо. 6 Mos.or M? 
Group I (45551) .... 19 28 3 1 
Group П (V=40) ... 8 18 8 J 
А | . ерір 10 
Of the 15 categories, the following show a significant relationship 


socio-economic background: breast feeding is more prevalent ап longer 
among Group II; feeding schedule and sleep routine are more ну ic- 
m forced among members of Group I; discipline tends to be то d 
uve among members of Group I; means of mechanical restriction аге m 


‘rect 
often used to insulate the babies of Group I than of Group И from dir 


5 Н : i : Б ions 
contact and interaction with their environment; reaching out mot 


: : a t 
"E eile aoe often discouraged in Group 1. Of the remaining ын 


i Ли е: оха 
gories which аге пог statistically significant, there is а tendency © hab- 
3 proved ё 


greater permissiveness on bottle-weaning, toilet-training, non-aP tion 
Ph and freedom to experiment in Group II. А greater oe 
children in that group also spend more time with others and hav 
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bodily contact with others, although again these differences are not statis- 
tically significant. 

The results to this point indicate that (0) motor development is signifi- 
cantly higher among babies of the lower socio-economic group and that 
(5) certain child rearing practices are associated with socio-economic level. 
In order to establish whether a relationship exists between motor develop- 
ment and child rearing practice, the two groups of subjects were combined 
and bi-serial correlations computed between each child rearing practice 
(the dichotomy) and developmental quotients (the continuous variable). 
None of the correlations are above .4o. Three were significant at the .05 
level, one at the .or level. The 4 of the 15 practices which have a significant 
relationship to motor development are: 

1. Attitudes on non-approved habits (.05). Children from homes that 
are permissive rather than punitive about generally non-approved habits 
do better than children who are punished for non-approved habits (thumb- 
sucking, hair-pulling, etc, etc.). 

2. Area restriction (.05). Children who are not restricted as to ‘area, 
who can freely move about the home, have a higher motor D.Q. than 
children who are restricted and kept in one place. 

3. Reaching out (.05). Children whose outgoing motions toward objects 
and persons are encouraged, who enjoy frec and active interplay with their 
environment do better than those from homes where active interplay and 
reaching out is discouraged and punished. 

4. Motor development (.о1). Children who are left to develop at their 
own rate in the motor area do so more quickly than those whose motor 
functions such as sitting, standing, walking, etc., are anticipated by the 
family, who are "pushed" as far as their motor development is concerned. 

Although none of the remaining catgories are statistically significant 
when correlated with motor development score, all show a trend in the 
same direction: permissiveness, flexibility, lack of restriction, enhance motor 
development as measured by the Gesell Developmental Schedules. 


Global rating. The observations made on the 91 subjects whose homes 
were visited were rated by the examiner and again by an independent judge 
who had no knowledge of the subject's test performance? These observa- 
tions consisted of detailed notes on interaction between subject and adult 
as they appeared both at the time of the first contact at the hospital and 
again during the hour long home visit. The judges characterized each 
family as either permissive-accepting or rigid-rejecting. Eighty-six of the 
Эт interviews resulted in agreement. The remaining five homes were then 


discussed together and assigned to one or the other category. 
= 


9 Э " $ дене 
iis The examiner did the ratings several months after the developmental examinations 


: Ч taken place and when, in almost all of the cases, there was no recall of the subject's 
‘Sst performance. 
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TABLE 10 


THE RELATIONSHIP OF GROSS MOTOR DEVELOPMENT SCORES 
AND HOME ATMOSPHERE RATINGS 


N Mean D.Q. S.D. 
Total Group 
ПИЯ" дос danni uix 65 114.03 14.99 й 
ІРІ ывызны ? 26 100,73 11.29 
Group 1 
Permissive .. y 30 113.37 16.03 ol 
Rigid? ое Ре 21 100.52 10.56 
Group П 
Permissive ....... i .35 114.60 14.26 (5 
REN accu tranne dU 5 101.60 15.40 
Of the 65 homes rated as permissive, 30 were from Group I, 35 б! 


Group II. Of the 26 rated rigid, 21 were from Group I, 5 from Group 
Table 1o illustrates the significance of these ratings to motor development. 

It is evident from Table ro that the important determiner in moter 
development is the home atmosphere rather than the socio-economic мн 
of the family. When the mean D.Q.s of the children of permissive families 
in Groups I and II are compared, no differences are apparent; neither €^ 
the D.Q.s differ for children from the homes rated as rigid in Groups 
and П. When, however, separate comparisons are made within these group? 
the children from permissive families show significant acceleration dy 
Group I; for Group II the difference only approaches significance, probably 
because of the small number of rigid homes in that group. 


Discussion 

attributed 

literature 
s is ad- 

^ present 


Gross" motor acceleration has often been one of the stereotypes 
to the Negro child and the implication has been made in the 
äs well as in the folklore that motor functioning among №810 
vanced while the rest of mental’ development lags behind. “The Р по 
investigation suggests. that acceleration of gross motor developmen е ісһ 
а racial characteristic but is, to an extent, related to the way in 
а child is cared for and handled, in turn a function of socio-economic = 
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The motor score D.Q.s of the subjects of the upper economic income group 
in this study approximated that previously established for white groups (5). 
The infants from the lower socio-economic group showed, on the average, 
gross motor acceleration. 

The statistical difference between the motor score means of the two 
groups was small (ас. Ье .05 level) and a number of factors which may 
have reduced this difference are cited here. 


1. The subjects of Group II were somewhat younger than those in 
Group I. In the present study as well as in previous ones (s, 6), motor 
development has been found to accelerate with age. Had the groups been 
equally matched for age at the time of examination, the difference in motor 
development might have been greater. | | 

2. The previously cited New Haven study found that infants heavier at 
birth were favored in most fields of development (5). The mean birth 
weight of Group II infants was almost a full half-pound below that of 
Group I. | ” 

3. The possible retarding effect of certain environmental factors such 
as poor housing, for instance, can only be speculated upon as these were 
not specifically investigated here. However, some mention ought to be 
made of diet and its effect upon development. The lower birth weight of 
Group II infants is probably a reflection on the mother's less adaquate 
pre-natal diet and care.!? No information was obtained on post-natal diet 
differences for the two groups. It is fairly safe to assume, however, that 
in a period of high food and other living costs, the family whose income 
is over $4,000 a year is better fed than the one whose income is below $2,000. 

In view of the above, the difference in motor development score for the 


two groups might well have been greater if the subjects could have been 


equally matched for age and weight and if their diet could have been con- 
trolled in some way. 


The differences in rearing practices established for the tw 
correspond to previous findings. Davis and Hay 
of rearing practices in each of four groups (white middle, white lower, 
Negro middle, Negro lower class), found considerable class differences! 
which were greater than differences between Negroes and whites of the 
same social class. Middle class families were found to be more tigid in 
training for feeding and cleanliness habits, were less permissive in regimen. 
Ericson's (3) findings closely correspond to those of Davis and Havighurst. 
She further mentions the greater emphasis on achievement among the 


middle class, which is also more exacting in its expectations. This difference 
завдан 


© groups closely 
ighurst (2), in a study 


108 На нысы gea n i i i ; | 
4 һе Average time for starting medical care during Pregnancy for mothers in. Group 
was the second 


n 1 month; for mothers in Group II, the seventh month. 
Group 1 closely 


Ч Corres s avis 1 ^s “middle-class,” Group И 
to the “lower Өдөн ponds to Davis’ and Havighurst’s “middle-class,” Group 
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was very apparent in the previously described reactions on the part of the 
adults in the two groups to the initial testing situation. Manifestations of 
pressure on the child, concern about performance and achievement, anxiety 
about possible retardation, were prevalent among mothers of Group I and 
almost entirely absent among those of Group II. Ratings as to permissive- 
ness-acceptance and rigidity-rejection made on the basis of observations bear 
out even more pointedly this difference between the groups. Only 5 of the 
40 low-income group homes were rated as rigid, while 21 of the 51 homes 
in the high income group fitted into that category. 

The differences in care and handling which were noted might have been 
even more pronounced if all the subjects in both groups had been cared 
for by their mothers. A variable which was not at all controlled in the 
present study was the large number of working mothers in Group 112 In 
many instances in which the mother worked full-time, the child was cared 
for by a neighbor, relative, or paid domestic, who, if largely responsible for 
the child, also acted as informant in the interview. It is very likely that these 
mother-substitutes handled and cared for the children in a way that con- 
formed much more closely than the mother’s own to the standards of the 
low socio-economic group from which many came. : 

One other factor may have obscured the differences in rearing practices 
between the two groups. An implied assumption of the study was that 
Negroes from the upper socio-economic strata are closely identified with 
white middle class standards and also pattern their child rearing practices 
in conformity with those of the white middle class. Had the study been 
done some years ago, before “permissiveness” became one of the keynotes 
of contemporary child rearing philosophies, the difference between the two 
groups might have been sharper and more striking. 

Just as Group II families were less rigid than those from Group I as (0 
feeding, regimen, discipline, etc., they dealt less restrictively with the child Ы 
motor activities. The two practices in this area which show a statistica ly 
significant relationship to socio-economic group are “mechanical restriction 
and “reaching out.” Children in Group I are much more often insulate 
from their environment by cribs, tenders, high chairs, etc. These аге not 
only used to sleep or feed the baby, as was their original purpose, but 
utilized, for a large part of the day, to set up a barrier between the baby 
and the people and objects around him. Group I babies have little active 
interplay with their environment and little opportunity for making out 
going, experimental motions. Taken as a whole and regardless of statis- 
tical differences, the picture for the subjects from the low socio-economic 
group is a much more active, free and uninhibited one; they have a closer, 
much more direct and manipulating relationship to their environment than 
the babies in the high socio-economic group. 


: T : 0 
12 Thirty-three of the original 54 mothers in Group I were employed, while only 1 
of the 50 mothers in Group II were employed. 
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One of the major shortcomings of this study is that the information per- 
taining to motor activity and ways it is dealt with had to be gathered by 
means of an interview and an hour long observation period. The only 
adequate and satisfactory way of obtaining such information is through 
intimate knowledge of the child and prolonged, consistent observation of 
the child in interaction with those who care for him. While information 
on bottle-weaning or training can be elicited in fairly clearcut fashion by 
means of an interview, such concepts as insulation from the environment 
or freedom to experiment are hard to define, harder to elicit in an inter- 
view, and hardest of all to deal with in a purely quantitative manner, 

There is an apparent contradiction on the findings between the relatively 
low level of significance when D.Q. scores and specific child care practices 
are correlated, and the highly significant relationship between motor devel- 
Opment score and rating of home atmosphere as to permissive-accepting 
and rigid-rejecting. It will be recalled that these latter ratings were made 
on the basis of impressions of and observation on the interaction between 
adult and child during the first contact at the hospital and again during 
the home visit. These observations dealt not with the specific practices as 
did the interview, but with what can best, but only nebulously, be described 
as the “atmosphere” within which the child grows up, the “tone,” the “feel- 
ing” of the home. Here again it is unfortunate that this descriptive, “qualita- 
tive” material had to be reduced to a rating. The most highly significant rela- 
tionship, however, was found between these ratings and the motor develop- 
ment score, with infants from homes rated as permissive-accepting doing 
better on the Gesell Schedules than infants from homes rated as rigid-reject- 
ing (the respective means for the two groups were 114 and 100). None of the 
correlations between score and specific practice, on the other hand, were 
above до and only 4 of the 15 practices show a significant relationship to 
score (although all are in the expected direction). One possible explanation 
Suggests itself for this apparent inconsistency. It may be that the violation 
Ог observance of a specific practice is less decisive to motor development 
than the overall atmosphere within which a child is reared. In other words, 
and hypothetically, the feeding and training procedure for a given infant 
шау be exacting, but if his overall relationships are accepting and warm, 
his motor development, as measured by the Gesell Schedules, will be 
enhanced. 


A number of limitations should be mentioned which make all of the 
above suggestive rather than conclusive. One of these limitations is that only 


one examination was conducted with each child. The data might have been 
more conclusive if all of the subjects could have been re-ex: 


| possible, for instance, 
child perform which was so 
among the mothers іп Group I had a negative 
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effect on the subjects’ performance. Furthermore, it was unfortunate that 
only the motor items rather than the entire Gesell scale were administered. 
Although the observations and initial interview supplemented the informa- 
tion obtained from the developmental examination and served to establish 
that the subjects were all within the range of normal development, it would 
have been preferable had this information been substantiated by Gesell 
material. 

The results would have been considerably more meaningful if the age 
range of the subjects were less wide. The material would have been more 
conclusive had comparisons been made of children of the same age. 

Another shortcoming is inherent in the Gesell scale itself. Toward the 
end of the first year, there are very few gross motor items and the difference 
from one key age to the next is often difficult to evaluate. 

Finally it should be mentioned that a false inference which might be 
made from the above discussion is that if only given the proper stimulation 
and setting, an infant’s motor development will flourish. Throughout this 
presentation the assumption has always been that a child's motor develop- 
ment may be accelerated. or retarded by diflerential handling and home 
atmosphere but that this will only take place within the limits set by his 
endowment, be it high or low. 


SUMMARY 


The gross motor development of two groups of Negro infants from 
sharply contrasting socio-economic backgrounds was investigated in an 
attempt to determine whether gross motor acceleration is a “racial” charac- 
teristic or related to the manner in which an infant is handled and cared 
for. The infants from the low socio-economic group showed significant 
gross motor acceleration when compared to those from the high socio- 
economic group. Significant differences were also found for the ways 1n 
which the infants of the two groups were handled. Specific practices as we 
as the overall home atmosphere were more permissive and less exacting 
among families of the low socio-economic group. Differences in motor de- 
velopment were found to be related to methods of child care, with infants 
from permissive, accepting environments scoring significantly higher on the 
Gesell Developmental Schedules than infants [rom rigid, rejecting environ- 
ments, The findings suggest that motor acceleration is not a "racial" char- 
acteristic, 
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THE EFFECTS OF A MOTOR HANDICAP ОМ PERSON- 
ALITY: I. THE EFFECTS ON LEVEL ОЕ ASPIRATION' 


CHARLES. WENAR 
University of Illinois, College of Medicine 


Any comprehensive theory of personality must recognize the important 
role which the motor apparatus plays in a child’s development. To mention 
just a few examples: it enables him to explore his environment and to 
develop techniques for independent mastery of problem situations; in his 
defense repertoire it is activated during the flight which accompanies fear, 
the destructiveness which accompanies anger, as well as the inhibitions 
which accompany the formation of conscience; it allows for the expression 
of free energy in play and other creative activities. 

It follows, then, that a motor apparatus which is not intact should pre- 
sent problems which affect the child’s entire personality structure. The 
following studies were designed to explore the effect of motor handicap 
on certain aspects of the child’s personality. 


STATEMENT OF THE PROBLEM 


h There are many reasons for hypothesizing that a child with a motor 
andicap Will face special problems in setting realistic goals for himself. 
lies begin with, his ability to perform efficiently is often seriously disrupted, 
"Pens him with a confusing inconsistency in regard to how he will per- 
orm in the future, His parents have to deal not only with unsettling 
emotional attitudes which may be aroused in such a child, but also with 
nt less clearly defined standard of growth by which to gauge his de- 

оршеп Thus, the child is more likely to be pushed by a parent who 
ге he is especially gifted ог overprotected by опе who believes he is 
E atively helpless, Finally, there are many areas in which the behavior 

his Don-handicapped peers cannot be used to set the standard of ex- 
Pected achievement, 

The Present study was designed to test the hypothesis that the goals 
Which a handicapped child sets for himself differ significantly from those 
of a non-handicapped child. Neither theoretical nor clinical observation 
= refined enough, however, to enable one to predict specifically what the 
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difference will be: e.g, whether he will set unrealistically high goals in 
order to compensate for his handicap, unrealistically low goals in order to 
protect himself from failure, or whether he will adopt some other pattern 
of goal setting which differs from that of the non-handicapped child. 


Метнор 


Subjects. The subjects were 12 children with по motor handicap, 12 
with a mild motor handicap, and 12 with a severe motor handicap. All 
were pupils in the Chicago public school system, between the ages of 8 
and 10, of average or above intelligence, with no other severe physical 
handicap. The age range was chosen as representing a particularly stable 
period in the child’s development, since the transition from a life centering 
around the home to one centering around both school and home has usually 
been made, and the difficulties of early adolescence have not yet started. 
The reason for equating the groups for intelligence and limiting the ex- 
perimental groups to a single handicap was to see the effects of the motor 
handicap uncomplicated by such factors as mental retardation and other 
types of physical defects, both of which could have a significant effect on 
personality. 

In all cases the handicapped children were suffering from different kinds 
of cerebral palsy and the motor handicap had been present from birth. 
Two criteria, were used to determine degree of handicap: first, 4 rating 
by the examiner based on observing the child’s gross motor coordination 
in class and on the way to the testing room, and observing his finer motor 
coordination in handling the test material; second, an objective criterion 
in terms of the number of pegs the child could place in a pegboard in a 
20-second interval. It should also be noted that there were two criteria for 
the moderately handicapped group: a moderate or mild case of spasticity 
or athetosis affecting all limbs, or a severe spasticity which affected only 
two limbs, leaving the other two relatively intact. The only practical limi- 
tation for the severely handicapped group was that the child could not be 
ын crippled as to be unable to handle the material used for testing.” { 

It is important to emphasize that the control group was made up J 
non-handicapped children, and no attempt was made to get normal, wel 
adjusted individuals. Since the handicapped children were selected with 


dren, and all 
hen this was 
or the differences 


Were so unsystematic that they had little psychological meaning. However, 
conclude from this that the type of handicap docs not significantly affect the нэ 
variables tested because it was impossible to equate the groups for severity —the pod 
contained a predominance of moderately handicapped children while the athetoids p 
tained a predominance of severely handicapped children. Thus, with ПСЖ 
findings are indeterminate when examined in terms of kind of handicap. 
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a complete disregard to the type of adjustment they were making, it would 
be erroneous to compare them with a special segment of the non-handi- 
capped children whose adjustment was outstandingly good. 


Procedure. The experiment consisted of a slightly modified form of the 
level of aspiration technique. The subject was seated at a table upon which 
there were two pegboards, each 36 X 5 X 1 inches. Each board contained 
20 square holes % inch in diameter. The board the subject was to use had 
a square peg 4 inches long and % inch in diameter in front of each hole. 
Instructions were as follows: "This is a game to see how many of these 
Pegs you can put in the holes before I say Stop. You sce, they go in like 
this (illustrates with three pegs). Now you try a few. (Subject places three.) 
Fine. Now, when I say Go, you start and put in as many as you can till 
I call Stop.” 

For this and each of the subsequent trials, the subject was given 20 
seconds. At the end of each trial the number of pegs were counted and 
recorded, and the board was left in the subjects view. The other board 
was placed in front of him and he was asked, “How many do you think 
you can put in this time? You will have the same amount of time before 
I call Stop.” ы 

There were five such trials, each of 20 seconds duration. For each trial 
both the achievement score (number of pegs placed in the 20-second inter- 
val) and the level of aspiration (the number of pegs the child said he could 
place on the following trial) were recorded. The wording of the instructions 
and the technique of leaving the board with the previous performance in 
full view of the subject were designed so as to obtain the child's realistic 
evaluation of what he could do, rather than a wishful estimate of what 
he would like to do. 


REsuLTs 


The initial problem was to determine whether there was a significant 
difference between the three groups in the over-all height of their level 
of aspiration. The measure used was the discrepancy score which was 
obtained by subtracting the number of pegs placed on a given trial from 
the subsequent estimate of the number the subject thought he could place 
—1е. subtracting the achievement score from the subsequent level of aspi- 
ration. Since there were five trials, cach subject had five discrepancy scores. 
The mean discrepancy scores for all five trials for each of the three groups 
(N = 12) are as follows: 


Non- Moderately Severely 
Handicapped Handicapped Handicapped 
1.93 1.98 1.18 
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An analysis of variance was done and an F of 1.43 was obtained. Since 
an F of 3.30 is necessary for significance at the .o5 level of confidence, one 
can conclude that there is no significant difference between the mean dis- 
crepancy scores for the three groups. This means that there is no general 
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Ficure 1--Меап discrepancy score on each trial for Non-Handicapped* 
Moderately Handicapped, and Severely Handicapped groups. 
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tendency for handicapped children to set consistently higher or lower goals 
for themselves than non-handicapped children. 

However, inspection of the data indicated that the pattern of change in 
discrepancy scores from the first to the fifth trial might be different for 
the three groups. Therefore the mean discrepancy score for each of the five 
trials was obtained and were plotted on Figure 1. 

A trend analysis was run and an F of 2.31 was obtained, which is signifi- 
cant at the .03 level of confidence. Thus there is a significant difference 
between non-handicapped and handicapped children in the goals they set 
for themselves as they continue working at a task. The non-handicapped 
group starts with high goals relative to achievement and gradually decreases 
this discrepancy as the task is repeated. The handicapped groups are charac- 
terized by (a) a systematic decrease in the initial height of the goal as the 
handicap becomes more severe, and (2) after an initial decrease in the dis- 
crepancy between achievement and performance, a reversal of the trend 
toward setting higher goals as the task is repeated. 

Before discussing the meaning of these results and how realistic such goal 
Setting behavior is, the actual achievement scores, for the three groups 
must be examined since there is no reason to assume equal facility in per- 
forming the task. In order to obtain a general measure of improvement with 
Practice, the number of pegs on the first trial was subtracted from the 
number on the last trial and group means were calculated. These means 
are as follows: 


Non- Moderately Severely 
Handicapped Handicapped Handicapped 
2.58 0.67 0.58 


An analysis of variance yielded an F of 16.06, which is significant at the 
«от level of confidence. Thus, non-handicapped children improve with prac- 
tice to a significantly greater degree than handicapped children, whose 
over-all improvement is relatively small. 

In order to obtain a picture of change in performance from trial to trial 
the mean achievement score on each trial was calculated for each of the 
three groups. These meansvare presented in Table т. 

The pattern of achievement is quite different for the three groups. For 
the non-handicapped children there is a dramatic initial improvement fol- 
lowed by a rapid deceleration. For the moderately handicapped children 
the improvement is very slow and difficult. For the severely handicapped 
children the achievement pattern is erratic and unpredictable, with improve- 
ment followed by poor performance. 


Discussion 


The two aspects of the present findings which will be discussed are (2) 
the initial difference in discrepancy scores of the three groups reflecting the 
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TABLE 1 


MEAN ACHIEVEMENT SCORES FOR TRIALS 1 THROUGH 5 FOR 
NON-HANDICAPPED, MODERATELY HANDICAPPED AND 
SEVERELY HANDICAPPED GROUPS 


Non- Moderately Severely 
Trials Handicapped Handicapped Handicapped 
1 13.50 9.16 2.83 
2 15.41 9.41 3.16 
3 15.41 9.75 3.66 
4 16.08 9.83 2.91 
5 16.00 9.83 3.41 


fact that the level of aspiration was progressively lowered as the severity 
of handicap increased; and (9) the progressive lowering of the discrepancy 
score on the part of the non-handicapped group as the task was repeated, 
in contrast to the initial lowering and subsequent raising of the discrepancy 
scores on the part of the handicapped groups. The primary emphasis will 
be on the question of how realistic such patterns of goal setting are. In 
general, the discussion will follow Lewin, Dembo, Festinger, and eats 
(2, pp. 333-378), who regard level of aspiration as the product of the desires 
to seek success and avoid failure, plus such factors as the subject’s evaluation 
of his abilities, the nature of the task itself, group standards of performance, 
etc. The desires to seek success and avoid failure can be considered as 
motivational factors, while the remaining can be considered cognitive 
factors, 

In regard to (a), it is not necessary to assume a difference in motivation 
in the three groups. This is because there is an important cognitive difference 
resulting from the difference in abilities of the groups. An improvement 
of two pegs is well within the realm of possibility for the non-handicappe 
child, but would be extremely difficult or impossible for the handicapped 
one. Experimental evidence (1) indicates that, when faced with a difficulty 
continuum, the individual will set up goals near the boundaries of bis 
abilities, Since such boundaries are much more limited for ће handicappe 
child, it is reasonable for him to lower his initial level of aspiration. Ex- 
Pressed in another way, it would be highly unrealistic for фе handicappe 
child, with his limited abilities, to aspire to achieve to the same degree 99 
the non-handicapped child. Thus, the initial lowering of discrepancy scores 
with increased handicap can be accounted for in terms of a realistic limiting 
of goals in keeping with diminished ability to achieve. 

In regard to (6), the progressive lowering of the discrepancy $c 
on the part of the non-handicapped child indicates a realistic adjustment 


ores 
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to a task in which improved performance becomes .ргоргеѕѕіхеју more 
difficult. However, the handicapped children seem to be able to maintain 
the realistic lowering of discrepancy scores only for a limited time, after 
which there is an increased disparity between what they actually achieve 
and what they aspire to do. This finding is all the more striking when one 
considers that, in reality, they can improve very little and, on this basis, 
should become more conservative in their estimates of future performance. 
There is experimental evidence (3) that such a phenomenon is seen in the 
case of children who in their daily lives are often unsuccessful in achieving 
what they set out to do. According to Lewin et. al., such repeated failure 
leads to emotionality and unrealistic attitudes. In the present study, the 
handicapped children not only failed to attain their initial goals but, unlike 
the non-handicapped children, failed to improve the level of their perform- 
ance significantly. One can speculate that it is the frustration of slow, 
minimal improvement or erratic, unpredictable performance which in- 
creases the emotional tension and gives rise to a more unrealistic attitude. 
It is also possible that the handicapped children bring to the task a longer 
history of past failures and performance under the pressure of cumulated 
frustrations. In this regard a level of aspiration study using a non-motor 
task would make an interesting comparison study. 

Although there is good reason for describing the increase in discrepancy 
scores on the part of the handicapped children as unrealistic, it is impossible 
to determine what psychological attitude accompanies this change. With 
non-handicapped children it has been shown that such behavior goes along 
with feelings of dissatisfaction with status and lower self-confidence. 
Whether this is true of handicapped children can be determined only by 
further investigation. Perhaps the most conservative speculation is that the 
change is from a realistic to a wishful attitude. Initially the handicapped 
child can maintain the realistic attitude of trying to keep his goal in line 
with his achievement; but, under frustration of his limited or unpredictable 
achievement he comes to think in terms of how well he would like to do. 


SuMMARY 


In order to determine the effect of a motor handicap on setting goals 
of achievement, 12 non-handicapped, 12 moderately handicapped, and 12 
severely handicapped children were given a level of aspiration task involv- 
ing five trials of putting pegs in a pegboard. There was no significant 
tendency for the handicapped groups to set higher or lower goals for 
themselves when all five trials were combined. However, there was a sig- 
nificant change in pattern of goal setting from trial to trial, the non-handi- 
capped group progressively lowered their level of aspiration, in contrast 
to an initial lowering followed by a reversal toward setting higher goals 
as the task was continued on the part of the handicapped groups. This was 
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interpreted as meaning that, when faced with a motor task, the handicapped 
child can maintain a realistic attitude toward his capabilities for only a 
limited period of time; then, under the pressure of the frustrations of limited 
or unpredictable achievement, his attitude changes to a wishful one of 
what he would like to be able to do rather than what he is capable of 
doing. 
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DEVELOPMENTAL TRENDS IN THE ABSTRACTION 
ABILITY OF CHILDREN? 


Irvine E. SIGEL 
Merrill-Palmer School, Detroit, Michigan ' 


Abstraction is "a mental process in which some attribute or characteristic 
is observed independently of other characteristics of an experience as a 
whole." Werner (26) emphasizes that the ability to abstract does not appear 
suddenly in the course of the individual's development; rather it is present 
from the very beginnings of life but changes qualitatively with progress 
in maturation. 

Different organizational patterns of response to environmental stimuli 
are observed in children of varying age levels (26). The abstraction behavior 
of very young children seems to be primarily on a sensori-motor level and 
can be designated as perceptual. In such a response the individual yields to 
demands of the situation, and the organization of the material is determined 
by the nature of the stimuli as well as by the limited maturity of the subject. 
A more mature individual would be expected to consciously impose organi- 
zation on the material (1, 7, 14, 17, 19, 26) and classify the material into 
deliberately conceived categories. This is the conceptual level of abstraction. 

The hypothesis that the younger the child, the more perceptual are his 
organizations has been stated (1, 7, 14, 26) but a search for specific details 
of the development encounters a paucity of data. The present study 
was undertaken to obtain information regarding changes in abstraction abil- 
ity during the elementary school period. 


PROCEDURE 


Candidates for study were boys of lower-middle-class background who 
were in the correct grades for their ages and whose percentile ranks on the 
Raven Test of Progressive Matrices were between 25 and 75. From candi- 
dates 7, 9, and 11 years old, 20 were chosen at random to represent each 


age group. 


1 The data for this paper were contained in a dissertation presented in partial fulfill- 
ment of the requirements for the degree of Doctor of Philosophy in the Committee on 
Human Development, University of Chicago. The author wishes to express his gratitude 
to Drs, Helen L. Koch, Benjamin Bloom, and Robert T. Havighurst for their consistent 
encouragement in this research. 
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Toy objects were selected as the basic item for the grouping tests, and 
pilot exploration resulted in assembly of 24 items which were familiar to 
all of the children. Except for the snake, which was about 12 inches long, 


the maximum dimension of any object was 5 inches. The following objects 


were used: 


. Blue and red plastic lounge chair 

. Red plastic office chair 

Brown and white plastic arm 
chair 

‚ Red plastic stool 

- White plastic dining table 

. Red plastic end table 

. Plastic man in black suit and 

white shirt 

8. Plastic woman in blue dress 

9. Flesh pink rubber baby doll 

10. Flesh pink celluloid child doll 

11. Brown metal soldier 


Now 


= 


Yau a 


» Blue plastic baby carriage 
- Purple plastic airplane 

. Red and yellow plastic tractor \ 
» Blue metal train engine 

- Red and blue plastic boat 

. Brown metal chicken 

‚ Red celluloid fish в 
- Pink celluloid duck 

. Red plastic horse 

- Green wood snake 

. Black and white plastic dog 


» Metal boy in blue suit 
- Green plastic truck | 


Five variants of the test situation were used: 


Form I—Tactual-motor, The subject was permitted to handle the objects 


while making his groupings. 


Form H—Visual-non-motor. The subject was not allowed to touch the“ob- | 
jects but was asked to point to or name the objects and instruct the tester 


on grouping. 


Form Il—Pictures. Black and white photographs mounted on cards ap- 
proximately 3.5 Х 4.5 inches were substituted for the objects, and the sub- 


ject was allowed to group the cards manually. 


block letters on a card approximately 3 inches square, and the subject was 


asked to group the cards. 


| 
% 
Form IV—Names. The name of each object was printed in large, black | 


Form V—Names listed, 


The names of all objects were typewritten on the 


upper one-half of a sheet 11 X 13 inches, and the subject was asked to 
write the names in groups on the lower one-half of the sheet. 


Within each age group the order in which the five forms were given was 
rotated so that four subjects of the twenty did Form I first, four did Form | 
П first, etc, In the presentation of each form the materials were arrange 
in a circle on a table so that two objects obviously of the same class were | 
not adjacent. The same arrangement of materials was employed with all Н 


subjects. 
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Before testing, each child was asked to identify the objects as they were 
placed on the table or to read the names on cards as listed. Before each 
test a subject was told to “put those things together in a pile (or list) that 
belong together or go together or are alike in any way, and those other 
things that go together or belong together or are alike in another way in 
another pile (or list). You may have as many or as few piles as you wish. 
Do you understand?” Some seven-year-olds found the concept of “belong- 
ingness” or “likeness” difficult to grasp. Examples were not given because 
they might set a pattern and deter spontaneous grouping. When a child 
seemed not to understand or asked whether there was a right way to group, 
the directions were repeated. Judged by the performances of the children, 
the task was comprehended. 

Minimum control was exerted by the experimenter in the first test situ- 
ation, the child being left to determine what made things similar or belong 
together. Trials were completed in not more than ten minutes. After com- 
pletion of the first trial, a subject was asked to explain the reason for each 
group. The names of objects in each classification and the reasons for groups 
were recorded verbatim. To determine the upper limits of grouping and the 
effects of pressure, additional trials were used.* Each child was instructed to 
“group the things that are alike or belong together into fewer groupings than 
you made the first time,” until the children could not reduce the number of 
groupings. After the objects were grouped, the reasons for grouping again 
were recorded verbatim. Identical procedure was followed with each of the 
five test forms. Each child was given one test daily for five consecutive days 
to reduce fatigue and perseveration. 

Upon completion of the five test forms, each subject was given a class 
recognition test to determine his ability to recognize bases of groupings 
possibly more inclusive than any he had devised. Successively, a child was 
introduced to the groups of objects which could be classified as animal, 
human, vehicle, and furniture and was asked, “Do these things go together 
or belong together or are they alike in any way?” If these were identified, 
the experimenter presented to the child the 24 objects in two groups, those 
“living” and “non-living,” and asked the same question. If these were 
identified, the 24 objects were placed in a single group, and the child asked 
the basis of it. Finally, the subject was exposed to the classifications “red” 
(office chair, stool, horse, fish, end-table) and “metal” (train engine, soldier, 
boy, chicken). 

For scoring on the basis of the number of objects placed in each category, 
designations of groupings were classified as perceptual, conceptual, and 
miscellaneous; sub-categories were required for the first and last of the 
three classifications. The designations are similar to those used by Bolles (1), 
Goldstein and Scheerer (7), and Werner (26). 


2 The first and second trials were only used for analysis since too few children in the 
sample were able to reduce the groupings in Trial 3. 
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A. Perceptual 
1. Affective—grouping based on feeling. 
2. Identity—grouping based on identity of structure or function. 
3- Partial Identity—grouping based on identity of certain aspects of 
structure or function. 


4. Centroid—grouping based on belongingness in a geographical 
area. 


5. Functional—grouping based on use. 


B. Conceptual—grouping in which the objects were treated as members 
of a class even though gross structural differences were apparent. Des- 
ignation by a class name was required for a grouping to be scored 
conceptual. 


C. Miscellaneous 


1. Mixed-1—grouping in which conceptual and perceptual classifica- 
tions are combined and treated as perceptual. 

2. Mixed-2—grouping in which two or more perceptual groupings 
are combined into a third perceptual category. 

3. Thematic—grouping based on a story. 

4. Pseudo—grouping which appeared incorrect in interpretation or 
information of reality. 

5. Non-Groupings—objects which were not found to belong to any 
grouping and which were isolated intentionally. 


The miscellaneous categories were derived from a pilot study and are 
recognized as a heterogeneous combination of sub-categories necessary 10 
demonstrate adaptations in sorting behavior when "pure" conceptual or 
"pure" perceptual organization was not exhibited. 


RzsurTs 


Те frequency with which the children of three age groups made use 
of the perceptual and conceptual classifications in Trials 1 and 2 is shown 
in Figure т. By an analysis of variance technique (4) the age differences 
indicated in the chart for conceptual classifications in Trial 1 were signifi- 
cant at the .or level of confidence. Differences in the use of conceptual 
categories also were significant for every age comparison in Trial 2. The 
age differences in perceptual classification in Trial 1 were significant be- 
tween the group of children 7 years old and both of the older groups but 
were not significant between groups 9 and 11 years old. In no instance were 
dependable differences found between tests (18). 

Comparisons between Trials I and 


2 for groups of children 7, 9; and 
11 years old did not show significan 


A a 
t changes in the use of perceptu 
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PERCEPTUAL CONCEPTUAL 
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Ficure 1—Comparisons of mean numbers of objects placed in perceptual 
and conceptual categories by children of three age groups. 


type classifications although the direction of change was toward an in- 
creased use in Trial 2 by the nine-year-olds and decreased use by the other 
two groups. With respect to conceptual classifications all groups showed 
changes significant between the two trials at least at the .05 level of confi- 
dence. However, in both trials the trends with increasing age were similar 
downward for use of the perceptual categories and upward for the concep- 
tual classifications. 

The percentages of objects grouped according to the subcategories of the 
perceptual and miscellaneous? classifications are shown in Figure 2. The 
children never used the "affective" category and the “identity” category was 
omitted because with the test objects employed, identity might have been 
a conceptual approach in some instances and а perceptual approach in 


others,* 
In both trials the children 7 and 11 years old employed the partial 


identity category as а basis of grouping significantly more than did the 
nine-year-old children. Similarity is apparent between the results for seven- 
and eleven-year-old groups, yet one would expect to find differences, since 
maturity is a factor in differentiating the types of classificatory approaches 
used. If the reasons offered for the groupings are considered, the seven-year- 
olds classified significantly more frequently on the basis of partial identity 
of action than did the nine- and eleven-year-olds. The two older groups 


3 It was felt that in view of the heterogencity of the miscellaneous category, it would 
not be valid at this time to treat them as a single unit. Analysis of these results, however, 
will be presented later. 

4 Nevertheless, the use of what might be considered “identity” was rare. This might 
have been a function of the materials, since no two objects were identical. 
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TRIAL 1 TRIAL 2 
: PARTIAL IDENTITY 


CENTROID 
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PERCENTAGE OF TOTAL OBJECTS 


Ficure 2—Comparisons of percentages of total number of objects placed 
іп perceptual and miscellaneous categories in Trials 1 and 2 by children 
of three age groups. 
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> 
tended to use partial identity of structure, although the differences betwéen 
the nine- and eleven-year-olds is not significant. Partial identity of structure 
was used significantly more by the eleven-year-olds than by the seven-year- 
olds. 

The centroid grouping was employed by the youngest children more 
significantly and use of that category was less for each older age group. 
Typical reasons given for the groupings were: “all belong in air,” and “all 
belong in the house.” Objects were organized in ways familiar to the child 
from his own experience or from stories and explanations. The trend 
described occurred in Trial 2 also, although the nine-year-old children in- 
creased their use of this type of classification. 

The seven-year-old children also employed functional grouping signifi- 
cantly more than did the older children. Nine- and eleven-year-old children 
used the category almost equally. Under pressure to reduce the groupings, 
the eleven-year-olds increased the frequency of their use of this classifica- 
tion but the other two groups did not. 

Examination of the uses of the miscellaneous groupings shows that in 
the first trial the combining of the perceptual and conceptual approaches 
(mixed-1) occurred most frequently among nine-year-old children. The 
combination of two or more perceptual categories (mixed-2) was used 
almost equally by the seven- and nine-year-olds, but rarely by the older chil- 
dren. In Trial 2, however, all groups increased their use of the mixed cate- 
gories, the greatest increase being for the oldest children. 

Use of the thematic category decreased with age, the seven-year-old group 
using it most frequently. In Trial 2, however, the nine-year-old children 
increased their use of this approach to an extent that results for the seven- 
and nine-year-old groups do not differ significantly. The eleven-year-old 
children also increased their use of thematic groupings in Trial 2. 

Subsumed under the category “pseudo” are the groupings meaningless 
to us. This and "non-grouping" appeared rarely and most frequently in 
the. seven-year-old group. The children had the most difficulty with the 
category “vehicle,” which some did not use at all. More frequently, the 
failure involved only the baby buggy. Even eleven-year-old children often 
did not think of this classification. The difficulty may have stemmed from 
the fact that baby buggies have no motors as do the other vehicles repre- 
sented, Another possibility is that the children may have considered it part 
of the family’s furniture. The boat, the snake, and the fish also presented 
difficulties and frequently were left ungrouped, especially by the seven- 
year-old children. 

The question arises, can the child who does not in spontaneous groupings 
use such categories as animal, vehicle, furniture, human, redness, and 
metal, identify such classfications when the groupings are made by the 
experimenter? The results of the recognition test are summarized in Table 
1 and demonstrate that the ability to identify groupings increases with age. 
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TABLE т 


PERCENTAGES OF GROUPS OF CHILDREN WHO IDENTIFIED 
GROUPINGS IN RECOGNITION TEST 


Age Groups (years) 


Groupings 7 9 1 
Animal 50 75 90 
Human 60 85 95 
Vehicle 0 40 50 
Furniture 40 90 90 
тутт АРЕ ТЕШНЕ. cM eret s o at 0 40 35 
ОЕ evanescat ewm 0 15 15 
553 681000 осы» on ante oxi 0 0 25 
Red .... 5 20 10 
Metal 0 0 10 

a 


The similarity between scores of the nine- and cleven-year-old children 15 
greater than between those of either group and the seven-year-old children. 
Only the nine- and cleven-year-old youngsters were able to identify the 
category “living things” and only eleven-year-old children were able to give 
some adequate reason for grouping all the objects into one category. More 
of the nine-year-old group were able to identify the “red” category than 
either of the other two age groups. Only two eleven-year-old subjects were 
able to identify “metal” as a basis of classification, perhaps because the metal 
objects were painted. All children gave some basis for their designations 
of the groupings, but their reasons were not always correct in terms of 
conceptual response, Usually, the explanations were not different from those 
offered for their own classifications. 


Discussion 


The classificatory behavior represented in the first trial indicates the 
child’s ability in a situation which is minimally structured. The children 
were free to use the approaches they “felt most comfortable” with in deter- 
mining similarity or belongingness. The trends are clear cut that regardless 
of the nature of the material, perceptual classifications declined and con- 
ceptual ones increased with age. This finding substantiates the hypothesis 
that with increases in age significant changes in classificatory behavior occur. 
The specific determinants effecting this change are difficult to isolate- 
Although the group trends reported are clear cut, individual variations 
within the groups in the use о 


св : hes 
t “more mature” classificatory approac 
were found. Some seven 


ds as 
-year-olds were able to utilize conceptual as well 
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perceptual approaches. What accounts for the individual variations becomes 
a highly relevant and pertinent question. Since chronological age and social 
class are controlled, and since the mental ability range within the groups 
did not include extremes, the questions point to areas of experiential, 
personality and organic forces as possible determinants of the difference. 
Factors such as quality of experience with similar problems, carly learnings 
of concepts, reality “boundness,” and rate of constitutional maturation offer 
themselves as possible determinants of the variations observed. Further 
experimentation with variables such as these is necessary. 

Whatever the reason, the results of this study tend to confirm those 
reported in the literature (1, 7, 15, 19, 21, 26). The various uses made of 
the sub-categories is an important consideration. The total perceptual score 
is a composite of all the perceptual sub-categories. Hence, to state that 
perceptual classifications decrease with age is merely a half truth, Exami- 
nation of the perceptual sub-classifications reveals significant differences 
in the frequencies with which they were used. Partial identity was used 
by the two youngest age groups with about the same frequency. The results, 
however, differ qualitatively in a way that tends to confirm the view of 
Werner (26) and Koflka (12) that action and movement are abstracted 
earlier than structural aspects. Thus, this quality is a significant indicator 
of maturity differences. The seven-year-old child, perhaps since his early 
experiences with objects are in terms of movement, has not yet replaced 
this more primitive learning with that which is morc sophisticated. The 
question also arises as to the relationship between partial identity of struc- 
ture and conceptual classificatory ability. It is the oldest group, the one in 
our population most able to handle the material conceptually, that tends 
to use this approach, Is the structural approach intrinsic to or correlated with 
conceptual thought? It may be that the two are interdependent. 

Similarly, in the centroid grouping the specification of location as a 
determinant of belongingness or similarity emphasizes the more concrete 
nature of the younger children and indicates inability to perceive the ma- 
terials in the “abstract,” that is, not tied to specific places or persons. That 
this approach declines so sytematically with age would support this prem- 
ise, The same thinking holds with respect to the functional approach. The 
inability to sce objects as representing classes of material; rather, the per- 
ception of them as similar by virtue of utility is further evidence of con- 
creteness, 

It is not surprising that seven-year-old children have difficulty in using 
the mixed-1 category frequently, for use of this approach is correlated with 
the ability to use the conceptual category. By definition, children could not 
be expected to use mixed-1 with any greater frequency than they were able 
to use the conceptual category. Of interest, however, is the frequency with 
which the nine-year-old children used this approach. Figure 2 indicates 
their preference for a combined approach in at least one conceptual category. 
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This suggests that not being quite ready to see the objects only as member 
components of a class of objects, they prefer to associate the objects with 
something concrete, thereby adding the perceptual concept to the classifi- 
cation. It is clear that mixed-2 is used infrequently by this group and the 
eleven-year-olds have no need to use the approach at all. 

The rationale of using additional trials to indicate the extent of approach 
and, to some degree, the stability as well as the solution to a more complex 
request for grouping was substantiated by examining the shifts that did 
take place. 

The changes that occurred in the second trial reflect the children’s ability 
to reorganize their groupings in new ways. Some of the children included 
more objects within the groupings which they had already established. 
For example, a seven-year-old child who in Trial 1 made three centroid 
groupings, in Trial 2 merely brought them together into one centroid 
group. The idea used to explain the grouping was enlarged in scope and 
inclusiveness, but the type of grouping remained the same. This did not 
actually involve a shifting of the basis of the groupings, for the child did 
not select a new classificatory scheme by which more objects could be in- 
cluded. The child could shift within narrow limits, for he had to reorient 
the classificatory scheme applied to the objects, but he was not able to find 
an essentially different basis for groupings. 

Some children were able to shift from perceptual to conceptual classifi- 
cations, which involved utilization of classifications essentially different from 
those used in the previous organization. For instance, one change was from 
а grouping in which animals were placed together “because they live оп 
a farm” to a grouping of the animals “because they are animals.” The 
type of shifting involved in this situation requires a greater degree of 
flexibility than is required in the example cited previously, a reorientation 
of “attitude” toward the objects to perceive them in a basically different 
way. This ability to shift from perception to conception is evidence that 

a child is well established in the use of the categorical approach. 

In Trial 1, one seven-year child made four groupings: (1) the fish, the snake, 
the duck, and the boat, “because they all belong in water” (scored centroid); 
(2) the boy, the man, the woman, the soldier, the doll, and the baby, “be 
cause they are all people” (scored conceptual); (3) the tractor, the truck, 
the plane, the train, “because they all run and run on the ground” (scored 
mixed-2); and (4) the horse, the dog, the chicken, “because they all walk 
(scored partial identity). In Trial 2 he made three groupings: (1) the 
vehicles, except the baby carriage, “because they are all things you travel 
with” (scored functional); (2) all the animals “because they are animals 
(scored <onceptual); and (3) the furniture and the people “because people 
sit and use the furniture” (scored mixed-r). This record clearly shows 
shifting from the original approach and the inclusion of a new conceptual 
category not used in Trial 1. It is true that the child used a conceptual 
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classification in the first trial, which might be related to his ability to make 
another conceptual grouping in Trial 2 and bring all the animals into one 
group regardless of differences in structure. He did not alter his original 
conceptual grouping, but to make fewer groupings, as directed, he had 
to group humans and furniture together in a mixed category. 

Such findings indicate that individual differences in ability to handle 
some types of material conceptually and to shift are found as early as the 
seventh year. Whether vocabulary, unique experience favoring concept 
formation, certain types of innate ability, maturational factors, or personality 
determinants affect the abilities of the youngsters is still an open question. 

Principally, shifting by the nine- and cleven-year-old children was toward 
combining classificatory types. The general trend was toward fewer items 
grouped conceptually and more items grouped in miscellaneous categories. 
However, ninc-year-old children were able to expand their conceptual group- 
ings in Trial 2 by changing to animals or to humans from centroid cate- 
gories. The Raven scores of children able to effect these changes ranged 
from the soth to the 75th percentile. 

Only one eleven-ycar-old child, whose Raven score was around the seven- 
ty-fifth percentile, grouped all of the objects into one category “because 
God created all these.” Although performance of this level is rare, it is sig- 
nificant that eleven-year-olds shifted from perceptual to conceptual ap- 
proaches with greater frequency than did seven-year-olds. The fact that 
many of the children were unable to make fewer groupings in Trial 2 than 
in Trial 1 indicates a type of rigidity, a kind of “boundness” to the already 
achieved tasks. Our justification for qualifying rigidity is simply that we 
are using a limited measure of rigidity or flexibility, іс.) rigidity with 
respect to number of groupings. If we had asked that the children merely 
alter the groupings, without requesting change in number of groups, more 
intensive rigidity might have been detected. The two types of shifting 
described indicate that a reorientation in approach toward objects occurs 
as early as age seven. Developmentally the trend from shifting within a 
Single approach to shifting from one classificatory scheme to another may 
well be a key to the maturity index of conceptual thinking. The seven-year- 
old who can do this, therefore, is more mature in his abstraction ability than 
the seven-year-old who cannot, if maturity be considered in terms of the 
degree of similarity of performance from the young to the older. It would 
be interesting and fruitful to explore this question further by finding out 
if such differences relate to language ability or problem solving ability. 

The findings of the “Recognition Test” show interesting agreement with 
those of Welch (23), who tested the ability of children to learn certain 
abstract concepts rather than the frequency in the use of the concepts. 

The recognition test showed that the use of hierarchic levels in grouping 
material increases steadily with age. The designation conceptual in this 
study actually was applied to groupings which Welch would have called 
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second level—the “animal,” “human,” "vehicle," and “furniture” categories. 
The categories “living” and “non-living” are third level and “substance 
is fourth level in Welch’s system. б 

We have pointed out the difficulties seven-year-old subjects had in еее 
fying even second level concepts, as well as their inability to identity thir 
and fourth level ones. Although results of the study showed definite changes 
with age in the ability of children to identify groupings, the problem 
remains of explaining why certain groupings are more readily identified 
than others. The effects of qualitative differences in experience upon the 
formation of concepts needs further analysis, 


SUMMARY 


Sixty white lower-middle-class children, 20 from age group 7, 9, and 11 
years, who were in the correct grades for their age and whose percentile rank 
scores on the Raven Test of Progressive Matrices ranged from the 25th 
to 75th percentile, were selected as subjects. To each child five test situa- 
tions, each containing 24 familiar toy objects, pictures of these toys, and 
word names of the toys were presented. They were instructed to group 
materials on the basis of similarity. : 

The data presented reveal a decrease with age in perceptual classification 
of items. This decrease between the ages of 7 and g years was significant, 
but not between 9 and тт, when children were asked to reduce groupings. 
The use of conceptual classifications increased steadily with age. Placement 
of items in miscellaneous categories was negatively correlated with age 
when the children were allowed free choice in grouping, but when urged 
to reduce the number of groupings, an age trend was not found. 

Seven-year-old children principally used groupings of the thematic type 
in their first trials and repeated that approach when requested to reduce 
the number of groupings. T 

Nine-year-old children tended to use conceptual and perceptual classifi- 
cations equally and made some use of the miscellancous categories as well. 
When requested to reduce the number of groupings, they increased рег 
ceptual and miscellaneous classifications and reduced conceptual groupings: 

Eleven-year-old children employed conceptual groupings predominantly 
but used the perceptual approach about as frequently as did nine-year-old 
youngsters. Miscellaneous classifications were infrequent when grouping 
was spontaneous, With pressure to reduce the number of groupings, con- 
ceptual and perceptual classifications still were used, but recourse to the 
miscellaneous category increased, 

When groupings of the objects were made by the experimenter, the 
chidren’s effort to identify the bases he had in mind did not reveal essen- 


ually different patterns of thought than did the groupings made by the 
children themselves. 
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CONVERGENCE: АМ ACCELERATED 
LONGITUDINAL APPROACH 


| Кіснав О. BELL 
National Institute of Mental Health 


The problems involved in cross-sectional and longitudinal studies suggest 
the desirability of emphasizing the need for more extensive use of a third 
\ method. Essential features of this method are discussed in this article. 


Tue LONGITUDINAL APPROACH 


Despite the many well-known advantages of the longitudinal approach, 
which have been described by Anderson (2) and others, Jones and Bayley 


(4) have pointed out that very few research centers are making a systematic 


use of this approach in studies of human development. The difficulty of 
financing and managing such projects engenders much hesitancy in both 
the investigators considering the task and the prospective supporting foun- 
dation or agency. The investigators need to consider carefully whether their 
own life plans are compatible with the experimental plan since cooperation 
of the group studied is difficult to maintain with frequent shifts in person- 
nel. The large expenditure involved leads to prolonged negotiations 
extensive planning periods. In addition, the magnitude of the expenditure 
may result in a tendency of the investigators to attempt to gather entirely 
too much data. This compulsion to collect measurements on all possible 


than data amassing operations. 
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variables could be a function of the feeling that later results may turn up 
promising leads for which necessary substantiating data were not gathered 
in earlier periods. It may also emanate from a feeling that for such expen- 
ditures of money and effort only complete comprehensiveness is acceptable. 
Such a view would be consistent with a belief in the importance of basic 
data accumulation at a given phase in the development of a field. In any 
event, theory construction and precise testing of hypotheses are less frequent 


In addition to the above problems, long-term longitudinal studies present 
many methodological difficulties which restrict their utility. The necessary 


sampling selection involved in restricting a study to cooperative groups 
limits generalization of findings as Anastasi and Foley point out (1, p. 268). 
It must be considered also that sampling errors made in the original selec- 
tion are perpetuated in the continuing study, except to the extent that loss 


[| of cases due to death, migration, and other factors, changes the fundamental 
| characteristics of the original sample still further. Another problem is that 


| р the repeated contacts and measurements necessary in some projects may 
lead to concern that the observation has itself introduced important changes 
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in the orientation and motivation of the subjects. This seems less important 
in an area such as the study of growth curves, for example, than in a field 
such as child rearing practices. Still further complications arise from the 
fact that new and improved measurement techniques as well as important 
new variables may appear which cannot well be incorporated in the experi- 
mental plan. In short, it is apparent that the longitudinal approach is not 
the method par excellence for studying human development. A longitudinal 
approach should be selected, as any other method, on the basis of its ap- 
propriateness to the problem at hand. The problem is when to apply the 


longitudinal method, rather than how to marshal the courage to face the 
task, 


Tue Cross-SECTIONAL APPROACH 


The cross-sectional approach offers certain advantages over the longitudi- 
nal, where contamination due to repeated observation is a matter of concern. 
At the same time, measurement techniques and variables to be studied are 
adjusted to the current level of scientific development. The investigator 
may feel more inclined to measure a few variables precisely or test definite 
hypotheses, Results from this type of study suggest new hypotheses which 
can be tested in further studies adequately designed for the purpose. Thus 
the development of a theoretical model in the area concerned moves much 
more rapidly than would be the case in a longitudinal approach in which 
the hypotheses are developed over a long period of time and cannot be 
tested adequately within the framework of the study as originally formu- 
lated. The possibility remains, in the case of cross-sectional approaches, that 
observed changes in age groups are a function of differences other than age 
between groups studied. The “dropping out” phenomenon, which makes 
successive school grade groups differ in representativeness of the basic авс 
populations in the sampling universe, frequently seems adequate to account 
both for the direction and extent of changes observed in cross-sectional 
studies. In other cases, as Kuhlen (5) has pointed out, social change creates 
different experiential backgrounds for different age groups. 

In any study where the cumulative effect of an independent variable on 
an individual is desired, a longitudinal approach must be used. For example, 
if one were to study long-term effects of annual guidance and counseling 
for school children, а Cross-sectional approach could not be used. 


ACCELERATION oF THE LONGITUDINAL APPROACH 


It is the purpose of this Paper to suggest more extensive use of a research 
technique other than the Cross-sectional or longitudinal in order to deal with 
some of the shortcomings of both. To facilitate presentation of the tech- 
nique, it will be referred to as a convergence approach. It involves combin- 
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ing the cross-sectional and longitudinal techniques in such a way that 
developmental changes for a long period may be estimated in a much 
shorter period. Cross-sectional studies are made of different age groups so 
spaced in age that remeasurement of the same groups after a period of time 
provides information on the nature of the changes occurring over the entire 
age period, as well as data which will permit an answer to the question of 
whether the shorter curves for each age span may reasonably be combined 
into a curve covering the entire age period. 

For example, a study of changes in a dependent variable such as syno- 
nym usage in children’s word definitions over a four-year period may be 
accomplished by measuring each of two age groups three times over a two- 
year period. Age groups such as eight- and ten-year-olds would be selected 
so that the final measurement of the eight-year-olds is made at the same 
age as the initial measurement of the ten-year-olds. If the changes іп fre- 
quency within each group showed continuity with the changes in the other 
group, and the frequency at age ten was essentially the same for both 
groups, the change in usage from the initial measurement of the eight-year- 
olds to the final measurement of the ten-year-olds could be defended as 
representative of a curve which would have been obtained had a single 
group been measured over a time span of four years. 

The utility of the principle underlying this technique has been pointed 
out by Kuhlen (5). Miles (6) was able to show that sampling differences 
alone could not account for a decline in intelligence test scores shown in 
a cross-sectional study of four different age groups. A similar decline was 
revealed in remeasurement of the original age groups. 


Application to single variable studies. An illustration of an application 
of this approach to a study of a single variable over a relatively long time 
period may be provided by assuming that an investigator wishes to study 
changes in variable X for children age six to fourteen. The curve plotted 
with triangular points in Figure 1 might be considered the “true curve” 
for the entire age period. Measurement of the dependent variable in year 
one of the study for children in the age groups six, eight, ten, and twelve 
(groups A, B, C, and D), followed by the remeasurement of the same 
groups in years two and three, would yield twelve points on the over-all 
curve, three for each age group. Plotting of these points on the same graph 
would possibly indicate that the slopes of the lines connecting points within 
adjacent age groups were essentially equivalent. This is illustrated by the 
curve shown for example I, plotted with open circle points. 

If separate curves as shown for example II were obtained, the investi- 
gator might have reason to question the hypothesis that each age group 
was a sample of the same basic population universe, subject to age change 
only. In effect, within a two-year period with three measurements on each 
age group, the investigator would be attempting to construct a curve for 
an eight-year period. 
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Ficure 1—Hypothetical Growth Curves for Comparable and 
Non-Comparable Groups 


In the case of example 1, the їпү 
tial comparability of his age grou 
B had a curve between six and ei 


estigator might well argue for the essen- 
р sampling. It is more likely that group 
ght similar to group A than would have 
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been the case had the two groups at age eight been moving either in dif- 
ferent directions or were at different levels, as is the case of example II. 

The two age groups A and B in example I have converged statistically. 
This convergence would favor the notion that the groups are comparable 
for the purpose at hand, and the investigator has some support for the 
operation of linking the curves. In so doing he is considering the measure- 
ments of groups A and B as representative of those which would be yielded 
by a single group over a four-year period. 

Significance tests may be applied to the difference between group A 
and B means at age cight. Evaluation of direction of movement is more 
difficult. A forward extrapolation of group A means is to be compared 
with the curve defined by group B means, and a backward extrapolation 
of group B means is to be compared with a curve defined by group A 
means. The writer is not aware of any technique which could be used here 
other than inspection, unless group A, for example, were to be measured 
again at age nine so as to overlap with two measurements on group В. In 
the latter case an application of analysis of variance would seem appropriate 
to test the significance of the difference between the means of the two 
groups on two different measurements. 

It is most likely that the evaluation of direction of movement would have 
precedence over comparability with respect to levels in determining whether 
the curves should be linked. Thus the fact that there might be a significant 
difference between group A and B means at age eight in example II of 
Figure 1 would carry less weight than the difference in direction of the 
two group curves. If group A and B means at age eight were identical and 
these were the only measurements available, the possibility might exist that 
the two groups reached this level from two quite different preceding 
curves, The possibility remains that the difference in direction of movement 
for the two groups is an evidence of discontinuity in the basic developmental 
variable rather than evidence of non-comparability of the two groups. In 
this example, however, the difference in levels might suggest sampling 
variation. If there were only a difference in direction of movement, the 
discontinuity hypothesis would be more tenable. In such a case a new study 
in which seven- and nine-year-olds are used as groups A and B would re- 
move the curve-linking problem from the temporal vicinity of the suspected 


discontinuity. 


Application to multiple variable studies. И several variables were to be 
studied in the investigation and measured in comparable units, the problem 
of determining whether measurements for adjacent groups should be linked 
is partially a question of whether the profiles for the two groups at the 
same age are similar in shape and level. This question of similar shapes 
can be answered by an analysis of variance test as advocated by Block et al. 
(3). The question of differences in level is the usual analysis of variance 
test for the significance of differences between groups on two or more 
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Ficure 2—Hypothetical Profile Changes in Two Comparable Groups 


indicated above for the single variable problem. Figure 2 is an attempt to 
represent a situation in which such evaluations would be involved. Variables 
Жі... X; are measured in standard Score units in year one, two, and three, 


in the operation of linking curves than in 
able is measured. 
Average and individual curves. 


d The illustrations given above assume 
essentially homogeneous groups. Suc 


h an assumption is frequently unwar- 
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1. as has been shown in instances where individual growth curves have 
и compared with group curves (7). It should be noted that repeated 
aeasurements of the same individuals in a longitudinal or convergence 
study offer a basis for identifying sub-groups within which developmental 
changes are relatively homogeneous. In cross-sectional studies there is no 
basis for identifying sub-groups of individuals whose measurements change - 
- essentially the same manner with the passage of time. The fact that such 
sub-groups must be relatively large for their measurements to be stable 
requires that the parent group be quite large. Where these conditions can 
“be met it would seem desirable in either а longitudinal or convergence 
study to attempt to link measurements of sub-groups rather than parent 
groups. Group A in the example of Figure 1 may actually be composed of 
sub-groups Ау... Ад which could be linked developmentally with certain 
of the sub-groups Ву... Bn. The behavior of such sub-groups may be much 
more important than changes in the composite group. 
The purpose of the above discussion has been to illustrate the essential 
elements of the convergence approach. Detailed consideration of statistical 
„Problems involved in specific applications is not appropriate in this context. 
Measurement issues such as the problems of diffculty range and equality 
of units will not be discussed since they are involved in all three types of 
developmental studies. 


SUMMARY 


The convergence approach appears to have greatest utility in two types 
of situations: (0) in investigations basically oriented toward a cross-sectional 
approach but in which there is reason for concern over the comparability 
of the experimental groups relative to the dependent variable on factors 
other than age, and in which it is possible to make limited remeasurements 
of these groups; (2) for investigations oriented toward the longitudinal 
approach but faced with problems of transient or less cooperative groups 
or with possibilities of undesirable contamination of the experimental 
population by extensive observation. 

It is expected that the desire to anticipate long-term trends as early as 
possible and the need to incorporate current research developments would 
favor use of the cross-sectional and convergence approaches. The desire to 
follow individual changes, when reformulated as a desire to identify and 
follow statistically meaningful sub-groups, does not preclude use of the 
convergence approach. If the cumulative effect of an independent variable 
on a single individual is to be studied, however, the convergence and cross- 
sectional approaches cannot be used. 
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Tue PROBLEM 


Since academic and vocational aspirations constitute a highly significant 
aspect of adolescent goal structure and adjustment, it is important to test 
the feasibility and predictive usefulness of “real-life” measures of these vari- 
ables that would be comparable to laboratory measures of level of aspiration. 
Do such measures have any generality? Are they meaningfully related to 
indices of adjustment? What relationship do they bear to laboratory meas- 
ures of aspiration level? 

Various investigators have utilized such measures of vocational aspiration 
as estimate of future income (21, 30), job-prestige level of vocational choice 
and preference (20, 23), and estimate of past performance in a training 
situation (18). C. H. Smith (27) measured level of striving in a context of 
athletic competition. Child and Whiting were concerned with retrospective 
aspirational responses to every-day experiences of success and failure in the 
life histories of their subjects (7). The usefulness and the functional rela- 
tionship of these indices to the more traditional laboratory measures were 
found to vary considerably. In the present study, a continuum of aspirational 
measures was employed ranging from concrete and immediate laboratory 
tasks to more abstract and remote vocational strivings, with academic aspi- 
rations and aspirational responses to hypothetical vocational situations occu- 
Dying an intermediate position. 


Метнор 
Population 
The subjects in this study consisted of 50 students, comprising (with the 
exception of a few absentees) the entire junior class of University High 
School? in Urbana, Illinois. The mean age of these students was 15.8 years. 


1 This research was supported by grants from the Bureau of Educational Research and 
from the University Research Board, University of Illinois. 

2 The authors are grateful to Professor C. M. Allen, principal, and to the staff of the 
University High School, University of Illinois, for their cooperation and administrative 
assistance in the collection of data for this study. 
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The distribution by sex was 24 boys and 26 girls. Most of the students come 
from professional homes, the parents generally holding academic appoint- 
ments at the University of Illinois. 


“Real-Life” Measures of Level of Academic and Vocational Aspiration 


Two measures of level of academic aspiration were used: (0) academic 
goal discrepancy—the algebraic difference between the student's apes 
academic aspirations for the current year and his grade point average 4 
the preceding four semesters; and (2) academic performance estimate—t ч 
algebraic difference between the student's estimate of his cumulative a 
school standing and his four-semester grade point average. Estimate of hig 
school standing was made on a six point scale ("well below average" to 
"upper few"), and academic aspiration was expressed in terms of a = 
point scale (“get by” to “upper few”). Grade point average was compute 
on a five point scale from actual grades, which in this school are officially 
recorded but not made known to students. 

Three measures of level of vocational aspiration were employed: (4) 
vocational unreality—the total discrepancy between each of a subject’s nine 
subscale percentile scores on the Kuder Preference Record (19) and the 
corresponding mean percentile scores of persons in his occupation of choice 
as given in the manual for this test; (b) vocational prestige needs—the 
student’s total weighted score on the level of interests part of the Lee-Thorpe 
Occupational Interest Inventory? (20); (с) vocational senacity—a CO” 
posite standard score on a hypothetical level of aspiration test consisting © 
three hypothetical situations in which the subject is successively asked to 
imagine that he is preparing for careers in medicine, engincering, and à 
skilled trade respectively, and that in the course of his studies he meets 
serious obstacles of a designated nature. In each situation four alternatives 
are presented ranging from maintenance of the original goal at all costs 
(high vocational tenacity) to complete abandonment of the original т 
tional goal (low vocational tenacity). The subject’s choice in each situation, 
approximately weighted, is converted into a standard score, and all three 
standard scores are added to yield a composite score. 


Laboratory Measures of Level of Aspiration 


Five types of laboratory measures of level of aspiration were obtained: 
(а) composite goal discrepancy—a total goal discrepancy score derived by 
adding algebraically the subject’s mean goal discrepancy score on each © 
three paper-and-pencil level of aspiration tests. The mean score for eac 


| 2 itics in 
3 In this test, the subject is presented E 
each of which arca of work involved is 
tige is varied. Total score is compu 


propriately weighted in terms of јој 


l with thirty triads of occupational acti эрс” 
held relatively constant while level of jol т dS 
ted from the subject's preferences in each triad 2 


b prestige. 
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test is itself an algebraic mean of S's four goal discrepancies calculated in 
the usual fashion by subtracting reported score on a given trial from level 
of aspiration for the immediately succeeding trial. In computing the com- 
posite goal discrepancy score, S's mean score for each type of material is first 
divided by the standard deviation for the entire population. (0) maze goal 
discrepancy—the subject’s mean goal discrepancy on five trials of a “rigged” 
stylus maze test. (¢) composite goal tenacity—comparable to the composite 
goal discrepancy score described above, except that goal tenacity scores are 
used. Goal tenacity scores are derived by subtracting from each goal dis- 
crepancy score the preceding attainment discrepancy. Since the attainment 
discrepancy (performance on a given trial minus the preceding level of 
aspiration) is a measure of the feclings of success or failure attending per- 
formance (22), the goal tenacity score represents the relative propensity of 
an individual to maintain a high level of aspiration in relation to prior 
success or failure experiences. (d) maze goal tenacity—comparable to com- 
posite goal tenacity, except that scores are derived from the “rigged” stylus 
maze test. (e) initial performance estimate— a composite discrepancy score 
on the three paper-and-pencil level of aspiration tests in which 558 per- 
formance on the first trial is in each case subtracted from his level of aspi- 
ration for same. It is a measure of S’s degree of optimism relative to future 
task performance when he has no precise reference point in immediate 
prior experience to use as a basis for estimating. In computing S's composite 
score, his scores on the separate test materials are also divided by their 
respective standard deviations for the entire population of subjects. In a pre- 
vious study it had been ascertained that goal discrepancy and goal tenacity 
scores enjoyed relatively high split-half reliabilities and considerable gener- 
ality over these test materials (2). 

Speed of reading (Michigan Speed of Reading Test), speed of addition 

and subtraction, and speed of digitsymbol substitution were the three 
types of paper-and-pencil materials used. In each test, the subject makes an 
initial prediction of performance prior to the first trial and four subsequent 
Predictions following each of the four trials. A trial is defined as a timed 
interval (60 or go seconds) in which S tries to complete as many test units 
of uniform difficulty as he possibly can. 
2 The “rigged” stylus maze test consists of four “blindfold” trials of an 
irregular twelve-turn stylus maze. Bogus percentile scores are reported to 
the subject, and predictions are also made in terms of percentiles. To insure 
uniform and cumulative experiences of failure for the entire group, the 
bogus score reported to the subject in a given trial is always a prearranged 
percentage of expressed level of aspiration (75 per cent for the first trial, 
and 70 per cent for the next three trials). 

To secure ego-involvement in the paper-and-pencil tests, tasks with aca- 
demic connotations were chosen, and their relevance for academic and 
vocational success were explicitly pointed out. The stylus maze test was 


157 


CHILD DEVELOPMENT 


presented as a measure of learning ability in which the subject’s performance 
was to be related to a group norm. 


Measures of Adjustment 


The following measures of adjustment level were utilized: (а) teacher's 
adjustment rating—the mean adjustment rating given by five current 
teachers of each S on a one to five scale. This is a rating of general person- 
ality adjustment and was not restricted to the school situation. (0) anxiety 


TABLE 1 


MEANS AND STANDARD DEVIATIONS OF “REAL-LIFE” AND LABORATORY 
MEASURES OF LEVEL OF ASPIRATION BY SEX GROUPS 


MEAN STAND. DEVIATION 
Significance Significance 
Level of Level of 
Measure Boys Girls Difference Boys Girls Difference 
“Real-Life” 
Academic Goal Discrepancy .... 11 1.6 p>.05 07 14 .05>p>-01 
Academic Performance Estimate -01-07 401 — Q1 02 р> 
Vocational Unreality .......... 90 86 p>05 22 28 p>% 
Vocational Prestige Needs ...... 621 584  p»05 50 124 р<дІ 
Vocational Tenacity ........... 114. 75 «01 19 34 .05>p>.01 
Laboratory 
Composite Goal Discrepancy .... —05 —19 ^ p.05 41 32 p>.05 
Composite Goal Tenacity ...... —08 —22  p»405 32 40 p>% 
Maze Goal Discrepancy ........ 83 78 p>05 116 127 р>45 
Maze Goal Tenacity .......... 419 4385 р>05 204 244 p>% 
Initial Performance Estimate’... —2.6 —3.6  p>.05 32 17 p<0l 


score—total score on a paper-and-pencil inventory designed to measure 
anxiety level (Illinois Personality Inventory). (c) sociometric status ће 
mean sociometric rating earned by each student when rated sociometrically 
by all of his classmates on a Бус point scale. (d) M.M.P.I. adjustment 
score—total adjustment score on the Minnesota Multiphasic Personality 
Inventory (13). In deriving total adjustment scores, raw scores of subjects 
on each of the subscales are first converted into анайы scores. Since à 
positive standard score on a given subscale indicates a degree of deviancy 
with respect to the trait measured that is greater than the mean characteri7- 
ing our population, à measure of total personality deviancy is obtained fof 
each subject by summing all of his positive standard scores on the various 
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4 : ЭГЭЭ” 
subscales. A high total score, therefore, is indicative of relatively poor - 
adjustment. 


RzsurTS 


Table gives separately by sex the means and standard deviations of raw 
scores on the “real-life” and laboratory measures of level of aspiration. A 
surprising finding was the significantly greater tendency on the part of 
girls (p<.or) to overestimate their grade point average. The only other 
significant sex difference between means was in vocational tenacity. As 


TABLE 2 


INTERCORRELATIONS AMONG “REAL-LIFE” MEASURES OF 
LEVEL OF ASPIRATION 


ACADEMIC VOCATIONAL 
PERFORMANCE VOCATIONAL PresticE VOCATIONAL 
Естімлте UNREALITY NEEDS ‘TENACITY 


Measure Boys Girls Boys Girls Boys Girls Boys Girls 


Academic Goal Discrepancy ... **.60 9587 —21 —34 —22 06 40-І 


Academic Performance Estimate .... --- 31 —11 —25 --03 0914 
Vocational Unreality ..... +- ааа wes x. 02 
*44 08 


Vocational Prestige Needs ..... 


LII s. . . 
, Designates significant at the .01 level of confidence. 
Designates significant at the .05 level of confidence. 


anticipated, boys showed greater vocational tenacity (p<.or). Girls were 
significantly more variable than boys with respect to academic goal dis- 
crepancy, vocational prestige needs, vocational tenacity, and initial perform- 
ance estimate. 

The reliability (test-retest or split-half) of academic goal discrepancy 
and academic performance estimate scores could not be ascertained; but 
considerable generality of function with respect to these two measures 
was reflected in the high correlation between them (see Table a). Individuals 
who tended to overestimate past academic accomplishments also tended 
to have relatively high academic aspirations for the future in terms of past 
performance. Although academic standing is never officially revealed to 
students, many cues are apparently available for estimating same since 
the mean error of estimate of past academic performance was significantly 
better than chance far beyond the 1 per cent level of confidence. 


adi Since a negative standard score 18 indicative of deviancy on the masculinity-femininity 
5 мэн negative standard scores on this subscale are added to the other standard scores 
obtain the total M.M.P.I. adjustment score. 
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No feasible method was available for determining the reliability of 
vocational unreality scores. The test-retest reliability coefficient of the level 
of interests scores on the Occupational Interest Inventory (identical with 
our measure of vocational prestige needs) is given as .88 in the test manual 
(20). Contingency coefficients were calculated between the separate scores 
on the three parts of the vocational tenacity test. C for physician and engi- 
neer was .56 (р<.о1); for engineer and skilled trade, C was 25 (р--03) 
and for physician and skilled trade C was --30 (p—.o2). Generality of 
vocational tenacity, therefore, is a function of degree of similarity between 


TABLE 3 


CORRELATIONS BETWEEN “REAL-LIFE” MEASURES OF LEVEL OF 
ASPIRATION AND RELATED TEACHERS’ RATINGS 


TEACHERS’ RATINGS 


ScuoLasric ACADEMIC 

"Real-Life" Measures of | COMPETITIVENESS PERSISTENCE ASPIRATIONS 
Level of Aspiration Boys Girls Boys Girls Boys Girls 
Academic Goal Discrepancy ... *—52 95-57 5-457 95-59 —30 *—44 
Academic Performance Estimate —,38 *—48 —20 *—43 —15 —3l 
Vocational Unreality ......... —.08 27 --13 87 --03 33 
Vocational Prestige Needs ..... 31 23 16 11 35 25 
Vocational Tenacity .......... 422 245 —.04 --15 34 37 


** Designates significant at the 01 level of confidence. 
* Designates significant at the .05 level of confidence. 


occupations on which this measure is obtained. Vocational tenacity in 4 
given hypothetical situation was not enhanced if the subject’s actual voca- 
tional choice happened to coincide with the goal of the particular hypo 
thetical situation. For example, boys who wanted to be engineers did nat 
make a higher vocational tenacity score on the engineering part of this 
test than boys who did not express this vocational ambition. тэг 

As shown in Table 2, scores on vocational prestige needs were signif 
cantly related to both Vocational unreality and vocational tenacity in boys: 
Without exception, academic and vocational measures of level of aspiration 
Were not significantly related, 

A very surprising finding was a pronounced tendency for academic goal 
discrepancy scores (presumably indicative of level of academic aspiration 
to correlate negatively with such highly related teachers’ ratings as “scho- 
lastic competitiveness,” “persistence,” and “academic aspirations.” In other 
words, students who expressed high academic aspirations tended to te 
judged by teachers as relatively non-competitive, as possessing low academic 
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TABLE 4 


RELIABILITY OF TEACHERS’ RATINGS OF VARIOUS 
ASPIRATIONAL TRAITS 


Mean Intercorrelationt between 


Aspirational Trait Ratings of Five Teachers 


Scholastic Competitiveness ........-+ 8 50 
Academic Aspiration ..........+++++ --- ҡ **.64 
8957 


р ТИННИН ҮТТЕ, уллы mam t 


t Mean intercorrelations were calculated by the "squared r" method. 
Designates significant at the .01 level of confidence. 


aspirations, and as non-persistent in their strivings. The same negative rela- 


tionship prevailed with respect to academic performance estimate, but was 
statistically significant in only two of the six instances (see Table 3). In 
general, the relationships between teachers’ ratings and measures of voca- 
tional aspiration were not statistically significant and revealed no consistent 
trend. The teachers’ ratings themselves showed a fair amount of reliability 
(generality over raters) (sce Table 4), and considerable generality over 
traits (see Table 5). Some of this latter generality might in part be a func- 
tion of “halo effect,” but much of it must undoubtedly reflect logical simi- 
larity between traits. Table 5 shows that the three motivational traits are 
more closely related to each other than any of them is to teachers’ rating 
of adjustment. 

Laboratory and “real-life” measures of level of aspiration were not sig- 
nificantly related to each other. No consistent pattern of relationships was 
apparent, and no coefficient of correlation reached the 5 per cent level of 
confidence when scores were intercorrelated separately for boys and girls. 


TABLE 5 


INTERCORRELATIONS AMONG PERSONALITY TRAITS 
AS RATED BY TEACHERS 


Scholastic Academic 
Personality Trait Competitiveness Aspiration Persistence 
General Adjustment ........---. **.60 **42 ** 71 
88:79 **.81 


Scholastic Competitiveness .....--- 
9.73 


Academic Aspiration ..........-. 


** Designates significant at the .01 level of confidence. 
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TABLE 6 


CORRELATIONS BETWEEN “REAL-LIFE” MEASURES OF ASPIRATION 
AND VARIOUS MEASURES OF ADJUSTMENT 


Teachers’ Rating Anxiety Level Sociometric 

"Real-Life" Measures of of Adjustment (L P.L.) Status : 
Level of Aspiration Boys Girls Boys Girls Boys Girls 
Academic Goal Discrepancy ...... 8-3 *—49 95.63 30 —09 7-1 
Academic Performance Estimate .. --20 *—.46 “42 17 -141 *—42 
Vocational Unreality ............ --31 —22 --30 --27 —16 = 
Vocational Prestige Needs ....... —25 --10 --28 34 —.16 09 
Vocational Tenacity ............. --.1 419 25 42 21 25 


** Designates significant at the .01 level of confidence. 
* Designates significant at the .05 level of confidence. 


High academic goal discrepancy scores (and to a lesser extent academic 
performance estimate scores) were negatively related to teachers’ rating 0 
adjustment in both boys and girls, and to sociometric status in girls (566 
Table 6). In boys these same measures of level of academic aspiration um 
positively correlated. with anxiety level. Vocational measures of level 0 
aspiration were not significantly related to measures of adjustment. No 
significant correlations were obtained between M.M.P.I. adjustment scores 
and any of the “real-life” measures. The split-half reliability coefficients ёо 
the anxiety scores and the sociometric status scores were .04 and .90 A: 
tively. The mean intercorrelation? between five teachers! ratings of adjust 
ment was .64. : ent 

To test the possibility that significant relationships between adjustm а 
scores and “real-life” measures may have been obscured in the arg 
analysis as a result of the frequently reported tendency for both 2, 
Positive and high negative aspirational scores to be associated with жей 
adjustment (4, 11, 26), a chi-square test was performed in each case. шэг 
and lower adjustment groups on cach criterion of adjustment were ae 
in relation to upper, middle, and lower thirds of the frequency distributio ы 
of the “real-life” measures, Significant values of chi-square were (with cd 
one exception) obtained in only those instances in which significant en 
lations are shown in Table 6. Inspection of the chi-square tables reve 2 
that the better adjusted (or less anxiety-ridden) subjects tended to шан 
low scores on the aspirational variables in question and vice versa. The үл 
exception in which a significant value of chi-square (p—.o1) accompa?" 


5 The mean intercorrelation was obtained by the “squared r" method. 
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а non-significant r between the two variables occurred in the case of aca- 
demic goal discrepancy and M.M.P.I. adjustment scores. Here the majority 
of the more poorly adjusted individuals obtained goal discrepancy scores 
in the middle range of the distribution, whereas the majority of the better 
adjusted subjects obtained low discrepancy scores. 


Discussion 


The absence of sex differences in favor of boys with respect to mean 
scores on laboratory and “real-life” measures of level of aspiration (except 
for the higher mean score of boys on vocational tenacity) goes against the 
general trend of previous findings (24, 29, 31). It can be accounted for 
perhaps by the high socio-economic status of our subjects. The vocational 
interest patterns of girls are in mo sense inappropriate for traditionally 
masculine occupations (6); and girls from upper socio-economic groups 
are encouraged at the secondary and undergraduate levels of instruction 
to think in terms of academic and vocational aspirations that are commen- 
surate with those of boys. In Holt’s study, Radcliffe women actually made 
higher goal-discrepancy scores than Harvard men (17). That greater hetero- 
geneity exists in the aspirational patterns of girls—suggestive of greater 
diversity in cultural expectations—is evident from significantly greater 
variability in the academic goal discrepancy, vocational prestige needs, voca- 
tional tenacity, and initial performance estimate scores of our subjects. Very 
significantly also, girls manifest less mean vocational tenacity when they 
are confronted with serious obstructions to hypothetical goals. It can be 
defensibly argued that their culture permits them to retire more gracefully 
from the field—with less loss of self-esteem—under adverse conditions of 
goal striving. 

Measures of academic aspirations were found to have generality from past 
to future estimates as indicated by the high correlation between academic 
goal discrepancy and academic performance estimate. Hilgard and Sait (16) 
also found high correlations between discrepancy scores involving estimates 
of completed and future laboratory tasks respectively. Paradoxically, meas- 
ures of academic aspiration were negatively related to teachers’ judgments 
of closely related traits. The difficulty of judging aspirational level of others, 
however, should not be underestimated. Gardner (9) found no significant 
relationships between laboratory measures of aspiration and eight related 
personality traits. Ausubel (1) obtained ап > of —.09 between pupils’ self 
ratings and teachers’ ratings on aspirational traits. In view of the notoriously 
poor insight of teachers into adolescents’ interests (5) and strivings, “real- 
life” measures of aspirational level are presumably a more valid measure 
of motivational status than the ratings of teachers who do not happen to be 
intimately acquainted with the personality structure and development of 
their pupils. 
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The test of vocational prestige needs is based on the шэн E 
by the time individuals reach the age of adolescence they manifest c эээ 
teristic and stable needs for a given range of occupational рее 2 
assumption is supported in part Бу the high test-retest reliability whicl | 
test enjoys (20). Generality on the vocational tenacity test isa кы ei 
degree of similarity between occupations. This finding is in accord wit эн 
results of previous investigations on level of aspiration for laboratory 4 н 
(2, 14). The measure of vocational unreality is based on the premise tha 
it is unrealistic for individuals to aspire to a given vocation unless they have 
interest patterns similar to those of persons already employed in their ni 
pation of choice. Insofar as it has been shown that systematic and logica 7 
predictable differences exist in the interest patterns of different pee 
groups (19, 28), and that the appropriateness of an individual's interes 
pattern is related to occupational success and contentment (28), this iia 
tion is quite defensible. Supportive evidence for this interpretation is also 
found in the moderately high correlation obtained in this study between 
vocational unreality and vocational Prestige needs in boys. High needs for 
prestige may understandably influence an individual to ignore the fact that 
his interest patterns are inappropriate for the occupation to which he aspires. 
They would also tend to increase his Vocational tenacity (see Table 2). А 

In contrast to previous findings that both high positive and high negative 
discrepancy scores on laboratory measures are associated with poor adjust- 
ment (4, 11, 26), high academic aspirations were found to be inversely 
related to adjustment in both sexes, directly related to anxiety level in boys; 
and inversely related to sociometric status in girls. Hence, with respect ын 
long-range, “real-life” goals, only high aspirations have negative implications 
for adjustment, whereas low aspirations tend to have favorable implications. 
The finding that high anxiety is associated with high levels of рио: 
confirms the results of previous investigations with laboratory med 
(3, 8, 12). The sex differences are in the expected direction. The failure e 
vocational measures of aspiration to correlate significantly with indices 0 
adjustment is attributed to the lack of imminence of vocational ape 
In an actual vocational setting Klein (18) found that over-estimates of pe 
formance were negatively related to success in flying training. f 

The most difficult finding of all to explain has to do with the absence 5 
relationship between laboratory and “real-life” measures of level of ын e 
tion. One is tempted at first to accept Hilgard's view that this lack of rela 
tionship is a function of the relative triviality and the low degree of +. 
involvement characterizing laboratory tasks (15). This could hardly be ci 
entire explanation, however, since laboratory goal discrepancy scores ha 
been found to possess considerable generality over trials within a task pa 
between different tasks (2, 14, 16, 22). Additional evidence of the signi 
cance of laboratory measures of aspiration level for general persona ui 
Structure comes from the findings that high and low goal discrepancy score 
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on laboratory tasks are associated with over- and underestimation respec- 
tively of own I.Q. (10) and of own sociometric status (25). 

, Hence, it might be more precise to state that both laboratory and "real- 
life" measures of level of aspiration can be characterized by ego-involvement, 
and that the apparent lack of relationship between them is a function of 
important differences relative to the centrality and reality stratum in which 
this ego-involvement operates. Laboratory tasks are obviously less threaten- 
ing to self-esteem, and ego disinvolvement can be effected more easily in 
relation to them than in relation to “real-life” goals. They are also more 
immediate, more concrete, and more readily correctible by a tangible and 
realistic frame of reference in previous performance. “Real-life” aspirations, 
on the other hand, are relatively remote and hypothetical. Our culture 
encourages the young to aspire to grandiose and unrealistic goals. The 
distant future is not bound by the same reality considerations as the imme- 
diate present. 

But when laboratory or “real-life” measures of level of aspiration are 
related to indices of adjustment under conditions in which the tasks have 
relevance for the current situation, е.р., academic goal discrepancy, signifi- 
cant relationships between aspirational measures and adjustment are found 
(see Table 6). Klein’s (18) results, already referred to, support this finding. 
Р, S. Sears (26) also found that laboratory measures of aspiration were sig- 
nificantly related to adjustment when the experimental tasks were impor- 
tant in the daily lives of her subjects. When both laboratory and “real-life” 
measures involve current situations at comparable strata of reality testing, 
€g, estimates of I.Q., sociometric status, and of immediate performance 
on school tasks, the two kinds of measures are positively related (10, 25). 
This relationship is dramatically pointed up by C. H. Smith’s finding that 
immediate but not ultimate level of aspiration in athletic competition is 
correlated with previous athletic performance (27). 


Summary AND CONCLUSIONS 


“Real-life” measures of academic and vocational aspiration were obtained 
h school, and related to labora- 


for a class of fifty juniors in a University hig 
tory measures of level of aspiration and to indices of general adjustment, 
anxiety level, and sociometric status. 

Girls made significantly higher errors of estimate in judging past aca- 
d significantly greater variability than boys 


demic performance and showe 
on most “real-life” measures. Boys made significantly higher scores on a 


measure of vocational tenacity. 
Estimates of past academic accomplishment were highly correlated with 


estimates of future academic performance. Both measures of academic 
aspiration, however, were negatively correlated with teachers’ ratings of 
related traits. Scores on a test of vocational prestige needs were significantly 
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related to measures of “vocational unreality” and vocational TaN 4 pals 
Generality on the vocational tenacity test was a function of — Бэ 
larity between occupations. Academic and vocational measures 
significantly related to each other. | йл 

Measures of academic aspiration were negatively correlated with m ids 
of general adjustment in both sexes and with sociometric status in a 
In boys, a significant positive correlation was obtained between magn ек 
of academic aspiration and anxiety level. Measures of vocational T of 
were not significantly related to indices of adjustment. The feasibility 
their use in non-vocational setüngs is, therefore, questionable. eal life” 

The obtained absence of significant relationships between "real- a 
and laboratory measures of level of aspiration is attributed to Law й 
centrality of ego-involvement in the former, and to differences in 37 sa 
tive corrective influence of reality considerations operating respectively 
the immediate Present and in the remote future. 
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EMOTIONAL DEPENDENCE AND INDEPENDENCE IN 
A PHYSICAL THREAT SITUATION 


GLEN HEATHER 
The Fels Research Institute for the Study of Human Development 


. This paper reports an approach to measuring emotional dependence and 
independence in grade school children responding to a novel situation in- 
volving the threat of physical injury. One way in which people depend on 
others is by seeking reassurance in situations they perceive as threatening 
to themselves. We assume that a child develops the tendency to look to 
others for reassurance in threatening situations because others protect him 
from injury. Thus he learns to associate their presence, their encouraging 
remarks, or their help with being safe from harm. Thereafter, when he 
becomes anxious in anticipation of injury, the child may seek reassurance 
as a means of relieving his anxiety. In a study of children’s fears of the dark 
and of high places, Holmes (2) demonstrated how children may utilize 
the reassuring presence of an adult as an emotional support in facing 
feared situations. 

A child exhibits independence when physically threatened if he copes 
with the situation without requiring reassurance or help. It is assumed 
that he will tend to rely on himself if he expects that he can avoid injury 
or that he can tolerate whatever injury he may suffer. Also, the child may 
show independence as a way of winning approval from others, or as а 
way of avoiding their disapproval. Finally, he may express independence 
in order to experience the self-approval which comes from knowing that 
he has mastered a difficult or threatening situation. 


METHOD AND SUBJECTS А 
In selecting a task for measuring dependence and independence under 
physical threat, six criteria were employed: (4) the task should involve 
the possibility of physical injury which all subjects will perceive; (9) it 
should not be so threatening that any grade school children will refuse to 
perform it; (с) it should be a task which children in the 6-12 age range 
are capable of performing independently; (4) it should be novel in order 
to minimize differences in the children's experience with similar tasks; (e) 
it should allow a clear choice between dependent and independent modes of 
coping with it; and (f) it should provide a series of trials to permit adjus- 


tive changes to be measured. 


1The writer is grateful to Mrs. Ruth Bean, Edna Small and Suzanne Hamberger for 


assistance in conducting this study. 
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: was the 

The physical threat situation devised for this neri due eet + 
ica ar ыш ыы >. ааа а. to walk the 

is test, the subject was blindfo : й 1 Бог: 
The plank was six feet long and 12 inches wide, with si зе prag нан 
inches above the level of the plank to prevent stepping 5 Чо antes cant 
pivoted at the center like a teeter-totter, and was attached a iniu 
to a baseboard by two springs. It required a weight of v iod and 
applied to the end of the plank to tip it downward unti : x ын di 
floor. To add to the instability of the plank, the pe Эн peri 
was pivoted was an inch higher at the center of the plan tha duy ci 
side so that the plank tipped sidewise as well as endwise. sad sales 
the exit end of the plank, a small strip of wood was nailed across i ps 
the subject, when his foot bumped against the strip, would know 
near the end. 

The subject was led into the testing room past the apparatus ee 
at a desk facing away from the apparatus. When he went by the к: зас 
he was not permitted to inspect it or test it in any way. After he w: gee 
viewed for about fifteen minutes in connection with another stu “Ли 
subject was administered the Walk-the-Plank Test. For this, he v neta 
folded with rubber goggles adapted for the purpose, then given the 
tions which follow. мн 

“This is a game where you walk along a wiggly board and өү 
to the floor when you get to the end. (E leads 8 to starting end pis ey. 
Step up. (E holds S's arm while S gets into position.) 22 "ied the 
(E exerts pressure to turn S facing toward exit end of pe ) boards) 
sides, (If necessary, E helps S bring his feet against both е pe Бир 
You will know when you get to the end because your 22 till your 
against a board stretched across the end. Walk between the sides 
toe bumps against the board, then step down to the floor: — 

"O.K. Do you want me to walk along with you this time? ( айна, 
back of 5% hand and waits for him to accept or reject the he 39 If he 
ІЁ S takes the hand, E walks beside him to the end of the 285 him if 
ignores or rejects the hand, Е walks silently behind him to catc 
he loses his balance.) 

Five trials were given in imm 
to the starting end and helped i 
the beginning of cach trial, the 
and with the same statement a 


ediate succession, with the subject a P 
nto the starting position after each tria die 
helping hand was offered in the same t of 
5 on the first trial. A record was Кер 


n 
cun М һе reaso 

acceptance or rejection of the offer and of the subject’s remarks. Т 
for limiting the test to five tri 


the test indicated that a fair p 
number of trials exceeded five 


it 
: rk wi 
als was that previous exploratory = if the 
roportion of children become resistan 

Or so. 
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The subjects were 56 children, 31 boys and 25 girls, between six and 12 
years of age. All were members of the Fels Research Institute’s longitudinal 
research population which draws almost exclusively from the middle socio- 
economic class. The writer served as experimenter. 


Resutts 


General Reactions to the Test 

We may infer that a high proportion of the subjects perceived the task 
as: physically threatening from the fact that two-thirds of them accepted 
the helping hand on the first trial while, of the remaining one-third, most 
Were obviously tense and cautious while walking the plank. Subjects’ 
spontaneous remarks, such as “It’s scary,” “I’m afraid ГЇЇ fall," and “It 
feels funny," verbalized the anxiety which they felt while performing the 
task. A small proportion of the subjects (about one in ten) behaved from 
the start with calm assurance, walking quickly and confidently along the 
plank and offering remarks such as “I like it” and “It’s fun.” Although 
nearly all of the subjects perceived the task as threatening, none of them 
refused to perform any of the five trials. 

А Concerning the novelty of the task, all 56 children reported, when inter- 
viewed at the end of the task ,that they had rarely been blindfolded before 
and never before had walked a springy board when blindfolded. Their 
experiences with blindfolds had been limited to occasional games of pin- 
the-tail-on-the-donkey, blind-man’s buff, or the like. 

The need for reassurance in coping with the situation was shown not 
only by taking the helping hand but, with several subjects, by leaning 
toward the experimenter while walking the plank. Some subjects rejected 
the hand but asked the experimenter to walk along beside them. 

In interpreting the independence most subjects showed on the first or 
later trials, it is important to note that they were never instructed to walk 
the plank alone. The fact that most did so indicates their own tendencies 
toward independence, either because they assumed this was expected of 
them or because they desired to master the task. Typical remarks indicating 
their desire to perform the task alone were, "I'll try it by myself,” "I be- 


lieve 1 can,” and “ГЇЇ do it alone.” 


Sex Differences 

A popular notion is that girls are more fearful than boys in physical 
threat situations, and more inclined to be dependent on others for protec- 
tion against injury. The present test offers the opportunity to check this 
Notion in a situation which was highly novel for both the boys and girls 
who served as subjects. 

For the sex comparison, twenty boys and twenty girls were selected from 
the 56 children on the basis of closest possible age matching. The means 
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, was 
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Trial-to-Trial Differences 


The Walk-the-Plank Test confronted the subjects with a situation which 
Was novel in that it required them to walk an unstable platform without 
visual cues to direct them and to help them keep their balance. While almost 
all of the subjects were capable of doing the task without help, on Trial 1 
they could not be sure of the hazards ahead or of their ability to cope with 
them. This meant that on Trial 1, anxiety and the associated need for re- 
assurance should have been at a relatively high level, and a higher propor- 
tion of subjects would be expected to accept the helping hand on this trial 
than on later trials. After Trial 1, all the subjects had a more realistic basis 
for knowing the requirements of the task and for estimating their ability to 
perform it without aid. From this, it was reasonable to predict a. greater 
decline in the number of subjects accepting the hand on Trial 2 (as com- 
pared with Trial 1) than would occur on Trials 3, 4 or 5 a5 compared to 
Trials 2, 3 or 4, respectively. 

_ The results strongly supported this prediction. Thirty-six of the 56 sub- 
jects accepted the helping hand on Trial 1, 18 on Trial 2, 16 on Trial 3, 
16 on Trial 4, and 15 on Trial 5. Figure 1 presents graphically the per- 
centages of the 56 subjects who accepted the hand on each trial (note curve 
marked “Total Group”). The decline in the proportion of subjects who 
accepted the hand on Trial 2 as compared with Trial т was significant 
beyond the .от level.2 The further declines which occurred on Trials 3 and 
5 were not significant. 

Ten of the 56 children (six boys and four girls) accepted the hand on all 
five trials. Their failure to learn to walk without help raises significant 
questions for independence training in threatening situations. Five of the 
ten not only held the experimenter's hand but leaned on him as they 
walked the plank. This meant they were giving themselves no chance to 
learn to balance themselves and it is not surprising they remained dependent 
throughout the task. The conditions under which a person "throws away 
his crutches” in a threat situation is an important research problem. 

The fact that nine subjects “regressed” by accepting the helping hand 
after walking without help on one ог more trials indicates a conflict between 
dependent and independent tendencies. The most likely explanation is that, 
with these subjects, the experience of walking the plank by themselves in- 
creased their anxiety in anticipation of injury to the point where they re- 
sorted to help as a way of lessening their anxiety. The Walk-the-Plank Test 
evidently provides a good situation for further research on dependence- 
independence conflict directed to the question, “what situational variables 


2 The proportion of subjects accepting the hand in Trial 1 was .643. Using the 


formula ор = 8727) М, the fiducial limits of 30р forthe population sampled 
in Trial 1 are .829 and .457. The proportion of subjects accepting the hand in Trial 2 
Was .321 which is outside these limits. 
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determine the choice of dependent or independent responses in a physical 
threat situation?” 


Age Differences 


In this study it was assumed that dependent responses (taking the help- 
ing hand) indicated relatively high anxiety in anticipation of injury and/or 
relatively low tendencies to assert independence. By and large, older chil- 
dren were expected to have less anxiety than younger children in a given 
physical threat situation as a result of their greater capacities. Also, it was 
assumed that, in this culture, older children would have stronger needs 
to behave independently than younger children as a reflection of stronger 
social expectations that they handle situations on their own. These assump- 
tions led to the prediction that older children would be less dependent( or 
more independent) than younger children in the Walk-the-Plank Test. 

Considering that the test was a highly novel situation for the subjects 
and that none of them could know what to expect until after the first trial, 
it was predicted that on this trial the older children would express more 
nearly the same amount of dependence as younger children than would be 
true on later trials. In other words, it was assumed that the older subjects 
would be unable to utilize fully the advantages their greater capacities an 
experience gave them until they knew what the task required of them. 

The age differences obtained support the analysis given above. The 56 
children were divided into younger and older groups of 28 each. The 
younger group ranged from 80 to 114 months of age with a median age of 
98 months, the older group from 114 to 150 months with a median age 
of 134 months. On trial 1, 19 of the younger and 17 of the older children 


younger group, m 
While the age-differences found in this study were consistent ын 


theoretical expectations, the data were insufficient to yield statistically 98 
nificant differences, 


others’ ways of relating to their chi hav 
periodic ratings using the Fels Parent Be! 
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ries d Scales. These thirty scales deal with various aspects of mothers’ 
өше = i ite their children. The ratings are made following a visit 
wh bac ed the Fels Home Visitor who observes the mothers’ interaction 
ie ge 1 These ratings offer the basis for an exploratory test of the 
oe ips between certain aspects of mothers behavior and the depend- 

endependence behavior of their children in the Walk-the-Plank Test. 


Five of the 30 aspects of mothers’ behavior rated in the Scales were 
selected on theoretical grounds as having particular relevance for learning 
= pip dependent or independent tendencies in physical threat situations. 
Pee are Child-centeredness of Home, General Babying, Protectiveness, 
s lerational Attempt, and Democracy of Policy. These scales have been 

scribed in detail by Baldwin, Kalhorn and Breese (1). They are charac- 
terized in briefest terms in this report. 

High child-centeredness of the home means that the household revolves 

around the children, with major sacrifices made for the children’s trivial 
comforts. Low child-centeredness means that the children’s welfare is sub- 
ашан to that of other family members, with the children being left 
argely to fend for themselves. It was predicted that high child-centeredness 
would be associated with high dependence in the Walk-the-Plank Test on 
the assumption that it encourages the child to lean on others rather than 
taking care of himself in problem situations. 
, High babying means that the child is continually helped, even when he 
is fully capable of doing things by himself. Low babying means the child 
15 left alone to solve his problems, and is often refused aid when he asks 
for it. It was predicted that high babying would be associated with high 
dependence in the Walk-the-Plank Test. 

High protectiveness means that the child is sheltered from discomforts 
and difficulties, while low protectiveness means he is deliberately exposed 
to hazards or dangers. It was predicted that high protectiveness would be 
associated with high dependence on the Walk-the-Plank Test. 

High acceleration means that the child is deliberately trained to develop 

held back from “growing up.” 


skills, while low acceleration means he is 
It was predicted that high acceleration would be associated with high inde- 


pendence on the Walk-the-Plank Test on the assumption that acceleration 
involves training for mastery of situations. 

High democracy of policy means that a child is given a definite share in 
deciding policies which concern him, while low democracy means that he 
is dictated to without regard to his own wishes. It was predicted that high 
democracy would be associated with high independence, assuming that 
it fosters self-reliance and discourages passive dependence. 
only the results for Trial т of the Walk-the-Plank 
too few subjects accepted the helping hand 
of differences between those subjects 


Nus test the predictions, 
est were used. On later trials, 
to permit adequate statistical analysis 


175 


CHILD DEVELOPMENT 


who accepted and those who rejected the helping hand. On Trial 1, thirty- 
six subjects accepted help and twenty rejected it. From the thirty-six who 
accepted help, twenty were selected strictly on the basis of choosing the 
group which most closely matched, in terms of sex and age, the group of 
twenty subjects who rejected help. Both groups contained 11 boys and nine 
girls. The Dependent Group (composed of subjects who accepted help) 
had a mean age of 119.9 months, the Independent Group (composed of 
subjects who rejected help) a mean age of 119.6 months. As further evi- 
dence that the groups were satisfactorily matched in terms of age, the 
Dependent Group had a median age of 124.5 months and a semi-interquar- 
tile range of 17.2 months, while the Independent Group had a median age 
of 127.0 months and a semi-interquartile range of 19.3 months. 

In selecting ratings for use in this study, those made following the last 
home visit prior to the time the child was given the Walk-the-Plank Test 
were used. Since home visits are not conducted with children past the age 
of (approximately) ten years, the interval between the time the ratings 
Were made and the time the data of this study were obtained was almost 
three years for some of the older subjects. The mean interval for the forty 
subjects involved in this part of the study was 18.3 months. With 63 Рег 
cent of the subjects, the interval was between 11 and 15 months; wit 
eight per cent, between 16 and 24 months; and with 29 per cent, between 
25 and 34 months. If one makes the plausible assumption that there 15 
marked consistency from year to year in a mother’s way of relating to her 
children, the time discrepancy should not render the home visit ratings 
selected inapplicable to the purpose of exploring relationships between 
— behavior and the subjects’ performance of the Walk-the-Plank 

st. 

The home visit ratings used were in the form of T-Scores, which place 
the individual in relation to other children in the Fels research population: 
A rating of 50 thus places the child at the mean of the norming ВГОШРУ 
а rating of 40 places him one sigma below the mean, while a rating of haa 
places him one sigma above the mean. In comparing the parent-behavior 


ther- 
ent 


-centeredness, high babying an 

with dependence rather than іп 

У Я - 6st. Lhe results for child-centeredness and ра t 

dine Gr direction, though babying did not yield a significa” 

found in th ^. Protectiveness, a slight and insignificant difference “> 
© opposite direction from that predicted. This finding таў 
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oe hee measures employed, or it may indicate that the 
pum aedis ten ee to the protectivencss variable was incorrect. 
аргаа tiie fat ==] igh acceleration and high democracy would be 
аЬ оа неа ig in ia Lig msc Test. The results with 
means was not slice wh sei pee ы. С 
The : с: 4 ресе to democracy. || , 
" д чүн of this analysis support the view that a child’s behavior in 
She reat situation is related to certain aspects of his mother's be- 
oward him. Further research is needed to establish the nature and 


TABLE I 


МЕА! 
N RATINGS ON FIVE MOTHER-BEHAVIOR VARIABLES FOR 20 SUBJECTS 


у 
ёоо ACCEPTED THE HELPING HAND (DEPENDENT GROUP) AND 
UBJECTS WHO REJECTED THE HELPING HAND (INDEPENDENT 
GROUP) ON TRIAL 1 OF THE WALK-THE-PLANK TEST 


Mean of Mean of 
M | ! 1 
Mother-Behavior Dependent Independent Predicted 
Difference Direction? Reliability 


es Variable Group Group 


= ‚така ve, 918 44.6 +72 Yes <.02 
i кездеде 47.6 44.0 36 Үз Nonssignif. 
E ee 48.7 49.8 —11 Мо Non-signif. 
D ЛОП eene 48.4 54.0 -56 Yes <.05 
513 -34 yes | Non-signif. 


eral limitations of this explora- 
lved too few subjects to be con- 
The ratings of mothers’ be- 


de, қ 
^s шэн of such relationships because of sev 
y analysis. The results presented here invo 


clusi i 2 
18 with some of the variables employed. 
avior used may be unrepresentative because they were based on a single 


= visit and because they were made from one to three years prior to the 
: ЛИСТ performance of the Walk-the-Plank Test. ‘Also, no measure of the 
cliability of the Walk-the-Plank Test was available. - 
4 I should be noted that differences in mothers’ behavior toward the chil- 
Бэх in the Dependent and the Independent Groups may reasonably be 
eee in two ways. It may be that a mother influences her child’s рег- 
"by ange in threat situations by indulging him or coaching him, or it may 
b = the child’s behavior in problem situations influences the way his 
нь ег treats him. For example, а child may be fearful and dependent 
Бий his mother babies him, ог his mother may baby him because he is 
in ul and dependent. Thus the data of this study do not permit determin- 
g whether the mother's behavior or the child's behavior was the inde- 


pendent variable. 
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Discusston 


The Walk-the-Plank Test is a promising technique for investigating 
dependent and independent responses to physical threat in grade school 
children. The task is threatening enough to arouse marked anxiety and to 
induce a high percentage of children to seek reassurance, particularly on 
the initial trial. At the same time it is not so threatening or so difficult that 
children as young as six years of age cannot perform it independently. The 
blindfold, in combination with the raised and unstable platform, offers a 
highly novel situation for children in the age range studied. Acceptance 
or rejection of the helping hand offers a clear differentiation of dependent 
and independent modes of coping with the task. The task as designed for 
this study is not well suited for studying individual adjustment to threats 
because, with most subjects, adjustment occurs within a trial or two. Also, 
the all-or-none measurement of dependent and independent responses does 
not permit ranking individuals in terms of fine differences in their adjustive 
Tesponses to the situation. For these reasons, the task is primarily of value 
in differentiating groups of subjects in terms of dependent and independent 
behavior. 

A major limitation of the task as employed in this study is that 00 
measure was obtained of the amount of threat the subject perceived in the 
situation, or the amount of tension or anxiety it aroused, If measures © 


to independent modes of coping with the situation seems particularly pro?" 
ising. Thus different techniques of offering reassurance might be елу” 
Ployed with comparable groups of subjects. A comparison of the ү” 
am say, the fifth trial of the test would indicate the relative effects of » 
кер techniques employed, Similarly, one group of subjects шин to 
red reassurance and help on each trial and another group require - 
perform the task on a “sink-or-swim” basis without any form of suppos 
Also, the test lends itself to study of the effects of social factors such as 
presence of one’s Parents or one’s peers on performance of the task. 


Summary 


| d 
| р, This Paper reports an exploratory study of emotional dependence $^ 
wide er dence in the Wall-the-Plank Test which required the 80 ings 
while blindfolded to walk the length of a six-foot plank balanced by ый 
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Зе raised eight inches off the floor. Fifty-six children, 31 boys and 25 
= қый six and 12 years of age individually performed five trials 
wn serae Он each trial, the subject might exhibit dependence by 
eee: Ч experimenter’s hand while he walked the plank, or he might 
x ud ependence by walking the plank without help. 
шал ence was presented to indicate that almost all of the subjects per- 
ган е task as threatening. However, the task was not so threatening 
г. of the subjects refused to perform any of the five trials. 
a were found in the subjects’ performance of the 
Ж; Icom of the subjects accepted the helping hand on the first 
trials л Ч and approximately one-third on each of the succeeding four 
land. = T B in the proportion of subjects accepting the helping 
Чэн АР or 1 and 2 was significant. The fact that a very high propor- 
bids е shifts from dependence to independence occurred on the second 
was interpreted as related to the novelty of the task on the first trial. 
íi emm same proportion of younger and older children accepted 
gite d Қа on the first trial of the test. However, on later trials, the 
children pz ren accepted the helping hand twice as often as the older 
рын : 5 lack of evidence for age differences on Trial 1 was inter- 
6, "Th related to the novelty of the task on that trial. 
Aten zh was evidence that the amount of dependence or independence 
al their showed m the Walk-the-Plank Test was related to certain aspects 
Pa mothers behavior toward them at home as rated with the Fels 
rent Behavior Rating Scales. 
PA The Walk-the-Plank Test was discussed in relation to its suitability 
use with further studies of dependence and independence. 
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THE PROTEIN, CALCIUM, PHOSPHORUS, AND 
MAGNESIUM CONTENT OF NURSERY SCHOOL 
LUNCHES INCLUDING “SECONDS” 


Marona Lee Сох! 
Texas Agricultural and Mechanical College 


Berry Dantets Spence’ and FLORENCE І. SCOULAR 
North Texas State College 


if ea of the composition of nursery-school meals is of importance 
fisted ake intake is to be adequate. Studies of this nature are few; esti- 
the Nori on rather than determined ones are given. Two studies made of 
ihe fnr h Texas State College Nursery School meals have been published; 
plis A 7) determined the vitamin А and ascorbic acid of the noon meal 
4. ын milk and mid-morning fruit juice; the preformed vitamin A 
ШО с ехсеѕѕ of the National Research Council 8 recommended daily 
the da бе JOE this age group while the ascorbic acid provided one half of 
ЫЫЫ, ШЕ” The second study (3) determined the nitrogen, 
БИЕ ад ‚ phosphorus content of similar meals. Nitrogen expressed as 
dae provided r4 to 22 per cent of the recommended allowance for this 
Be group, 24 to 34 per cent of the calcium, and 21 to 27 per cent of the 
р hosphorus. Each child was permitted as many “seconds” as he desired 
provided he had consumed all of the original food given him. Records were 
kept of the number and kind of “seconds” consumed by each child but the 
composition of these foods was not determined. The authors of these studies 
commented on the need for such analyses in order to obtain a true picture 
of the nutrients furnished by the nursery school lunches. Consequently, the 
Present study was undertaken to determine the range of protein, calcium, 
Phosphorus and magnesium provided the children when the “seconds” of 
the best and poorest eater in each age group were also analyzed. 


PROCEDURE 


T en noon lunches (mid-morning fruit juice, composite food and fluid 
milk) and the daily “seconds” of a best and a poorest eater from both the 
younger and the older age group of children were analyzed for nitrogen 
during the summer of 1952 and for calcium, phosphorus, and magnesium 
during the summer of 1953- The technique of collecting and preserving 
a serving of food from each group 45 well as the sampling of the mid- 
Morning fruit juice and fluid milk was previously reported (7) The 


1 
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“seconds” of the best and poorest eater from each age group were obtained 
in duplicate at the time the child was served. The values of the “seconds 
when added to the value of the composite food and fluid milk gave the 
range of nutrients consumed by each age group. 

The macro-Kjeldahl method was used in determining the nitrogen of 
the samples and converted to protein for comparison with the National 
Research Council’s recommended daily allowance for these age groups. The 
calcium, phosphorus, and magnesium content of these same samples were 
determined gravimetrically (5, 8). 


Resutts 


Since the original servings of the day’s composite food and fluid milk 
had been found earlier (3) to be low in protein, an attempt was made to 
increase the protein content of the present lunches by substituting and 
by supplementing the recipes with a protein concentrate (MPF), Formula 
B? During periods П and III the menus were identical but the MPF was 
used as a substitute for the cereal, meat, or cheese during period II, while 
it was used as an added supplement to these same recipes during period Ш. 
It is evident (Table 1) that the average protein intake for period Ш, 6.05 
gm., is slightly larger than the 5.21 gm. for the same menus (period 11) with 
the MPF substituted for part of the cereal, meat or cheese. It is also evident 
that the average for period I, during which there was no planned substitu- 
tion or additive use of MPF, was almost as great, 5.97 gm., as that with 
the MPF added as a supplement, 6.05 gm. The amount and kind of pro 
tein foods served seem to determine the total protein of the composite foo 
plus milk values rather than either the substitution or addition of the prote? 
concentrate used. 

This is also evident under the heading of the best eater of the younger 
Broup whose “seconds” increased his average daily intake of protein by 27^ 
1.82 апі 2.52 gm. during the three periods of the study. The poorest y 
in this group consumed a great many "seconds" of meat balls the firs 
day of period 1, which accounts for his only high "seconds" during the three 
periods, 

The best eater had “seconds” of both composite foods and milk each day 
while the poorest eater had no “seconds” of either composite foods or I?! к 
on three days, and only composite “seconds” or milk "seconds" on font 
ether days, leaving three days on which he had “seconds” of both poe 
posite foods and fluid milk. The protein intake of the poorest and bes 
eaters of the younger group provided 8.10 and 12.30, 7.25 and 10.52» an 


n ium 
2 Multi-Purpose Food, Fo, а with calcium 


, 
2 


rated» 


rmula B, ingredients: soy gri lt, fortifie 
7 = Е 2 H grits, salt, fori Ы 
rs go нды, kelp, „Vitamin A ester, irradiated ergosterol, vitamin Ву, Riboflavin 
Өс niacinamide. This was Obtained from Meals for Millions, Foundation Incorpo 
648 South Broadway, Los Angeles 14, California, 
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8.86 : 
Бэ ун 11.90 gm. for periods I, II, and ІШ, respectively. In other words, 
aye eaters received about one and one-half times as much protein from 
i noon lunches as did the poorest eaters. 
ёо an period (Table 2) the older group of children were given slightly 
ervings of each food which resulted in a slightly higher intake of 


TABLE 1 


ТОТА 7 
1, PROTEIN CONTENT OF THE LUNCHES EATEN BY THE BEST AND 
OREST EATERS OF THE YOUNGER GROUP DURING EACH 
OF THE THREE PERIODS STUDIED 


Foop Prus MILK AND “SECONDS” 
Poorest Eater 
Composite Seconds 


Grams PROTEIN FROM COMPOSITE 
B est Eat 
Composite Seconds 


Food of Seconds Food of Seconds 
Plus Composite о) Plus Composite of 
Milk Total 


Period; à 
s Days Milk Food* Milk Total МИК Food 


7.02 4474 000 11.19 


Dod 702 461 234 1397 
3 am 25 ой 9m АЛ 000 00 477 
3 656 — 297 234 1187 656 000 000 6.56 
4054 ял 327 152 554 000 456 990 


Ave. — 597 361 272 1230 5.97 104 109 810 
162 218 955 
015 000 4.89 


0.00 218 733 
7.25 


1 

1 5.75 446 218 1239 545 
2 474 207 109 790 474 
Es 5.15 395 218 1128 545 
ve — 521 349 182 1052 521 059 145 

1258 62 174 252 1038 


ш 1 6.12 3.94 2.52 
2 5.35 321 252 1108 535 000 000 535 
3 6.67 28 252 12.03 667 165 252 1084 
Ave | 605 333 252 1190 605 113 168 8.86 


* While « "€ 
hile "seconds" varied in size the portion analyzed in cach case was identical for 


th TS 
Foris seconds" taken by the child. 
ilk "second" was put in with the food. 


lus milk. The best and the poorest eaters 
almost the same amount of protein daily 
oorest eater consumed more 


E from composite foods p 
duri this age group consumed 
MRE this study. In fact, during period II the p 
d pa rich foods than did the best eater. The poorest eater of this group 
Th seconds" every day of composite food and of milk every day but one. 
i € protein intake for the poorest and best eaters of the older group was 
1.35 and 11.33, 9.65 and 8.25 and 11.44 and 10.80 gm. for periods I, П, 


and Ш respectively. 
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TABLE 2 


TOTAL PROTEIN CONTENT OF THE LUNCHES EATEN BY THE BEST AND 
POOREST EATERS OF THE OLDER GROUP DURING EACH 
OF THE THREE PERIODS STUDIED 


= " 
Grams PROTEIN From Сомрояте Foop PLus MILK AND "SECONDS 


Best Eater Poorest Eater 
Composite Seconds Composite Seconds 
Food of Seconds Food of Seconds 
Plus Composite о) Plus Composite of 


Periods Days — Milk Food* Milk Тий | Milk* — Food* Milk Total 
L Foot Mik Тош | Milk* Бод" МИК Tow 


1 715 386 468 1569 715 694 234 1643 
2 502 . 215 2% 951 502 451 234 11.87 
3 616 000 2% 850 616 40 234 890 
4 57 154 436 1160 571 140 109 820 
Ave — 6.01 189 343 1133 601 331 203 1135 


1 58 — 249 218 1019 582 676 109 1367 
? 546 167 218 931 546 157 000 703 
3 525 000 000 525 525 os 248 824 
Ave — 551 129 145 85 55) 305 109 96 


ш 1 7.00 2.23 252 11,75 7.00 2.96 2.52 12.48 
2” 6.00 154 252 10.06 6.00 0.51 2.52 9.03 

3 69 188 252 105 бә 108 252 979 

Ave 640 188 252 1080 64 152 252 1044 


* While "seconds" varied in size the 


identical for 
35. i portion analyzed in cach case was identical 
the specific "seconds" taken by the child 


The calcium, phosphorus and magnesium (Table 3) content of ыы 
Posite food plus milk, “seconds” and totals for the best and poorest pae 
of the younger group are given. The initial composite food plus milk шин 
442, 263, and 91 mg, of calcium, phosphorus and of magnesium were 1 à 
creased by “seconds” of 60, 31, and 13, to 502, 294, and 104 mE: for 


à to 
best eater, while the poorest eater only increased his by 11, 4, and 5 mg: 
453, 267 and 97 mg. per meal 

Similar data are 


: age 
given for the best'and poorest eater of the older 28 


ilk fur 
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Ever E poorest eater in the older group consumed fewer "seconds" 
“зүй 2 е best cater; with the result that his “seconds” contributed only 
Ем хэ mg. as compared with 91, 90, and 21 mg. of calcium, phos- 
ilium. rii contributed by the seconds" of the best eater. 
ie y, the average total daily intake of calcium, phosphorus and 
йн 550, 349, and 122 mg., of the best eater is greater than that of 
poorest eater who consumed 470, 262, and 102 mg. of these elements. 


TABLE 3 


CALCIUM, PHOSPHORUS AND MAGNESIUM CONTENT OF COMPOSITE 
FOOD PLUS FLUID MILK AND "SECONDS" CONSUMED 
BY THE YOUNGER GROUP 


Magnesium 


Calcium Phosphorus 
Composite Composite Composite 
Di Plus Milk Seconds Total Plus Milk Seconds Total | Plus Milk Seconds Total 
mg mg mg mg mg mg mg mg mg 
"Best": 

lis Gat 93 643 265 ө 332 11 67 17 
2... 460 79 539 307 43 350 107 16 123 
Ss 395 180 575 202 84 286 65 9 7 
-4 381 88 469 184 78 262 66 2 78 
"E 565 .. 0565 435 .. 435 117 2017 
2 490 325 522 243 8 251 80 se 85 
за 403 32% 435 288 8 296 79 5. 84 
св 315 328 237 158 8 166 83 5. 88 
К да. 32% 460 271 в 279 114 5* 119 
қабы 441 32% 473 275 8 283 92 56 97 
Ave 200442 60 502 263 31 294 91 13 104 

“Poorest”: 
a 541 — 108 649 265 40 305 111 54 165 
$a 460 22460 307 .. 307 107 .. 107 
he 395 .. 395 202 . 202 65 s 6 
ч 391 .. 381 184 184 66 .. 66 
5. 565 ‚565 435 435 117 .. 17 
6... 490 2400 002028 80 80 
7» 403 22403 288 .. 288 79 79 
= 315 .. 315 158 .. 158 83 83 
"t 428 .. 428 271 a Z 114 114 
A s 441 2 441 275 s 205 92 92 
Ave, 442 и 453 263 4 267 91 5 97 


“с> Ё 
Since these "seconds" were so small, a composite sample was made. 
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TABLE 4 


CALCIUM, PHOSPHORUS AND MAGNESIUM CONTENT OF COMPOSITE 
FOOD PLUS FLUID MILK AND “SECONDS" CONSUMED 
BY THE OLDER GROUP 


Calcium Phosphorus Magnesium 
Total Total Total 
Lunch | Food Lunch | Food Lunch Food al 
and Milk Seconds Total апі Milk Seconds Total and Milk Seconds pe 
Day mg mg mg mg mg mg mg "e 
"Best": 
1... 532 184 716 252 48 300 и 5 н 
2... 489 53 542 274 64 338 155 d | 
3 4020 172 574 205 120 325 66 19 88 
4 405 83 488 228 86 314 67 2 132 
5 627 sx @ 374 .. 374 132 26110 
6 446 83 529 264 — 116 380 84 5 38 
7 443 83 526 273 116 389 112 е 18 
8 314 83 397 163 116 279 100 26 и 
9 490 83 573 299 16 415 121 е И? 
10... 446 83 529 263 116 379 91 и 122 
Аме. — 459 91 550 260 90 349 101 21 
“Poorest”: 97 
1... 532 10 635 252 25 277 81 4 155 
2... 48 .. 489 274 22274 155 “006 
3... 402 .. 402 205 .. 205 66 "8 
4... 40 e 40 228 .. 288 67 С 192 
5... 627 e 627 374 .. 374 132 На 
б.а HE .. 4% 264 .. 264 84 “42 
7... 443 248 273 = 273 12 UO qoo 
B. 314 e 314 163 .. 168 100 "opm 
9... 490 .. 490 299 .. 299 121 "9 
Wens ME 25 Б 263 .. 268 91 34 10 
Ave. 49 10 4% 260 3 262 101 ; 
Ue — e ©] їй cee 


of the younger group, whil at 
| г group ег | 
one third of this daily у 1) reve ен 


5 
Е allowance, А recent study (1) revealed that 
cent of the children of the study had a daily protein intake below th? 
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ommended by the National Research Council. The lowest total intakes 
averaged 25 gm. of protein per day for children between the ages of 32 and 
кол which includes the age range of the children in the present study. 
лэ intake of the present study seems low when compared with the 
with Ч esearch Council’s recommended daily allowance but it is in line 
Ханан v me study (1) furnishing one third to one half of the amount 
Sem Бу 50 per cent of these chidren. 
diei: ational Research Council recommends a daily allowance of 1 gram 
S e аав that if the calcium need is met that the one for phos- 
ior Жэ ыг be met. All of the children of the present study received 
Metis е P of this amount of calcium. The poorest eater of both the 
cera es the older groups lacked less than .05 gm. of consuming this 
hal of while the best caters of cach group consumed slightly more than 
ethos] a гэр of calcium. The phosphorus values of these nursery 
й безд S эн do not provide enough phosphorus although the calcium is 
sn енгі erman and Hawley (6) state that one quart of milk or onc 
ids oe of calcium and of phosphorus are deemed necessary per child 
ofa ын nly the best cater of the older group received more than a third 
юэ ага of phosphorus. It is believed that this lower phosphorus is associ- 
ur with the lower total protein intake since the calcium provided was 
equate, 
doe эрийн requirements hav 
chem calcium and of phosphorus. This 
юм oe substances present in à 
Өз 15 magnesium difficult (4). The most extensive study, Daniels (2), 
their эв the magnesium intake of three preschool age boys on basis of 
Usin e. weight and found that they ranged from 198 to 273 mg. per day. 
ae is as the standard for the present study, since the age ranges are the 
2 и all of the children in the present study received 50 per cent or more 
О is amount of magnesium in their noon meal. 
* пе may summarize these findings with the statement that the lunches 
pa a an adequate amount of both calcium and magnesium but an 
í equate amount of protein and of phosphorus. To improve the intake 
9f the latter two, the protein rich foods, other than fluid milk, should be 
increased, 


с been studied to a lesser degree than 
may in part be accounted for by 
food which make the chemical 


SUMMARY 


yzed, including “seconds,” 
up provided an average of 115 
and 10.13 and 10.48 gm. for the 


mE nursery school lunches anal * for a best 

“р а poorest eater in each age 810 7 and 

eld gm. protein for the younger group 
ег group. 

и. foods supplied to all 
cium but only one third of a gram of phosphorus. 


of the children about one half of a gram of 
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The magnesium supplied ranged from 98 to 122 mg. It is assumed that 
this amount represents about one half of a daily requirement of this аре 


group. 
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THE EFFECT OF NUTRITIVE FAILURE ON THE 
GROWTH PATTERNS OF WHITE CHILDREN 
IN ALABAMA' 


SAMUEL DREIZEN, CATHERINE CURRIE, Ert Jo GILLEY, 


and Том D. 5р185 


— conditions throughout the growing period allow a child to reach 
child prs physical development compatible with his heredity. In each 
» physical growth must be completed within the limits set by time. 

hus the attainment of maximum physical development depends upon 
à child's ability to remove any accumulated growth debt before the epiphyses 


and diaphyses of the major long bones undergo fusion. 
d Chronic nutritive failure as a predisposing cause of growth lag in chil- 
n has been under study at the Nutrition Clinic of the Hillman Hospital, 
pei ar Alabama, since 1941 (5 3 4 6, 7)- During the past decade 
jrowth patterns of more than three thousand children with and without 
nutritive failure have been investigated. In evaluating growth progress in 
terms of increases in height and body weight, use was made of the Wetzel 
Grid and of the height and weight standards developed by Simmons from 
normal Cleveland children (5, 8). It was postulated that any error inherent 


in comparing the heights and weights of homogeneous groups of Alabama 
children to standards derived from a homogeneous group of Ohio children 
would be relatively constant. While this procedure was adequate for the 
determination of the relative effects of chronic nutritive failure on the height 
and weight progress of growing children, it did not provide the absolute 
values essential for a complete analysis. Accordingly, ап investigation was 


devised whereby the growth patterns of children with chronic nutritive 
failure have been compared to a standard of reference developed from data 
Pd in the same geographic arca from an ethnically identical group of 
с 1 : Эр 5 
ildren without nutritive failure. 
— 
1 Northwestern University Studies in Nutrition at the Hillman Hospital, Birmingham, 
Alabama. From the Department of Nutrition and Metabolism, Northwestern University, 
Chicago, Illinois. | 
"hos studies were supported by grants from the Lasdon Foundation, 
irmingham Citizens Committee. . 
We are indebted to Frances G- Stergiades, Ann L Reed and Janet Mosny for their 


technical assistance in making these studies. : -— 
We wish to thank Dr. Frazier Banks Superintendent of Public Schools, Birmingham, 
Alabama and Dr. J. E. Bryan, Superintendent of the Jefferson County (Alabama) Board 


of Education for their cooperation in making these studies possible. 
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Marertats Амр METHODS 


A total of 2404 children without evidence of nutritive Шке. served 
as the reference group (control group). Of these, 1182 were boys at 
were girls. The group with chronic nutritive failure (test group) <n child 
of 56: children of which 267 were boys and 294 were girls. ee cham: 
was white, of Anglo-Saxon extraction and a resident of the Birming © 
district. The groups ranged in age from 2 years 11 months to 15 os ву 
months. Height and Weight measurements of cach child were ma e 
staff members of the Nutrition Clinic by the method described in a previ 
publication (2). 

In compiling the height and weight cury 
mean values were calcul 
months and 15 years 9 
each child whose chronol 
quarter, half, three-quari 


: ‘eloped 
Curves and the curves for the group with nutritive failure were develop 
from 2853 and 5921 m 


| ere for 
neasurements respectively. Of these, TH OE d for 
oys in the reference 8100р, 1452 for girls in the reference group, 27 ле 
boys with nutritive failure and 3152 for girls with nutritive failure. val 
. E " B . i 0 
distribution of readings for each sex in each group at each 3-month int age 
is shown in Tables ға td deviation indicative of the E 
deviation from the mean, and the coefficient of variation which relates 


С ight 
he mean were calculated for height and weg 
at each 3-month interval, 


a 
ogical age fell within plus/minus one month of 


to 
ues for each sex at cach 3-month interval The 
isodevelopmental levels by the techniques developed by Wetzel (9) 


ith 

peed of growth of the group Wi 

contrasted with that of the reference group. 

Comparison of the Mean H, igh : ор With 
t Progr у hildren 

and Without Мин, uil "Oses of White Alabama Ch 
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the values for the two groups of girls were identical. The average height 
difference throughout the age range under investigation was 2.42 inches 
for the boys and 1.77 inches for the girls. The range for the boys extended 
from a mean of 1.11 inches at 12 years to 5.61 inches at 14 years; for the 
girls from a mean of о inches at 7 years 3 months to 3.60 inches at 13 years 
3 months. The maximum mean height reached by the boys with nutritive 
failure was 64.5 inches at 15 years 6 months, a value attained by the boys 
in the control group at 14 years o months. The girls with nutritive failure 
achieved their maximum mean height of 62.7 inches at 15 years 3 months; 
the control girls reached this value at 14 years o months. : 

The mean height curves of the control boys and the undernourished boys 
showed a close parallelism between 3 years and 13 years of age, followed 
bya divergence which reached a peak at 14 years of age. The corresponding 
curves for the girls were parallel between 3 years and 6 years of age. From 
6 years of age to 7 years 3 months, the curves converged, culminating in 
identical values at the latter age. The curves underwent a progressive di- 
vergence from 7 years 3 months to 15 years and converged thereafter. With 
the exception of ages 3 years to 5 years 6 months in the boys, the mean 
height curves of the control children fell within plus one standard deviation 
of the mean height values of the undernourished children. Conversely, and 
with a similar exception, the mean height curves of the undernourished 
children fell within minus one standard deviation of the mean height values 
of the control children. 


Com parison of the Mean Weight Progress of White Alabama Children 
With and Without Nutritive Failure 


The mean weight values and standard deviations are shown in Table 2. 
The coefficients of variation ranged from 4.6 per cent to 25.5 per cent with 
а mean of 14.4 per cent for the control children and from 5.1 per cent to 
19.5 per cent with a mean of 11.4 per cent for the children with nutritive 
failure, These values are indicative of a substantially greater dispersion of 
individua] weight values about the means than was noted for the height 
readings, 

The mean weight values of the control children exceeded those of the 
children with nutiftiye failure at each 3-month age interval. The mean 
Weight differentials for the boys ranged from 2.43 pounds at 3 years 6 
Months to 33.9 pounds at 15 years 3 months; those for the girls ranged 
from °-49 pounds at 3 years to 23.7 pounds at 13 years 3 months. The 
mean weight differentials at each age interval were 12.74 pounds for the 
“УЛ wn 11.34 pounds for the girls. The boys with nutritive failure at- 
к their maximum mean weight of 111 pounds at 15 years 9 months 

age. The control boys reached this value at 13 years 6 months. The 
Maximum mean weight achieved by the girls with nutritive failure was 
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100.9 pounds at 15 years 6 months of age, a value reached by the control 
girls at 12 years 0 months. 

The mean weight curves of the children in each group showed, in gen- 
eral, a progressive divergence throughout the age range included in this 
investigation. The mean weight curve of the control boys was more than 
plus one standard deviation removed from the mean weight values of 
the boys with nutritive failure at every age interval except 5 years o 
months. The mean weight curve for the control girls was more than 
plus one standard deviation greater than the mean weight values of the 
girls with the nutritive failure in the middle age range and either slightly 
above or below plus one standard deviation at the lower and higher ages. 
Conversely, the mean weight curve of the undernourished boys was more 
than minus one standard deviation removed from the means of the control 
boys in the upper age range and just above or below minus one standard 
deviation in the lower age range. In general, the mean weight curve of the 
girls with nutritive failure followed the course of the minus one standard 
deviation line calculated from the mean weight curve for the control girls. 


Comparison of the Mean Speed of Growth of White Alabama Children 
With and Without Nutritive Failure 
The mean isodevelopmental lines (Wetzel) reached by each group of 
children at each 3-month age interval are shown in Figure r. The mean 
levels attained by the control children greatly exceeded those of the children 
With nutritive failure at each age. The mean differentials for the boys 
ranged from 8.70 levels at 3 years 6 months to 32.56 levels at 14 years o 
months; those for the girls ranged from 2.91 levels at 3 years to 26.11 
levels at 13 ycars 3 months. The mean difference in levels at each age 
interval was 15.27 levels for the boys and 15.91 levels for the girls. The 
maximum mean developmental levels reached by the boys and girls with 
nutritive failure were 140 and 130 attained at ages 15 years 6 months and 
15 years 3 months respectively. The control boys and control girls reached 
the corresponding identical mean developmental levels at 13 years 3 months 
and 12 years 9 months respectively. 
he curves denoting the mean speed of growth for each sex in each 
Broup are shown in Figure 1. The mean pathway followed by the control 
Оу$ ran between the 2 per cent and 15 per cent auxodrome from 3 years 
to 6 years, along the 15 per cent auxodrome from 6 years to 9 years 9 months 
and between the 15 per cent and 67 per cent auxodrome between 9 years 
9 months and 15 years 9 months. The mean curve of the boys with nutritive 
failure paralleled that of the control boys until 13 years after which the 
curves diverged. The pathway followed by this curve started between the 
15 per cent and 67 per cent auxodrome and drifted progressively to the 
right, Crossing the 67 per cent auxodrome at 7 years 3 months and the 82 
Per cent auxodrome at 13 years 8 months. The mean pathway of the control 
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boys was greater than plus one standard deviation removed from the mean 
pathway of the boys with nutritive failure throughout the age range 
included in this study (Figure 2). In contrast, the mean pathway followed 
by the boys with nutritive failure was either equal to or slightly below the 
minus one standard deviation line derived from the mean curve of the 
boys in the control group. 

The mean auxodrome followed by the control girls vacillated along the 
15 per cent line or between the 15 per cent and 67 per cent lines from 3 
years to 11 years 3 months, after which it drifted to the right and ran out 
its course along the 67 per cent auxodrome line. The mean of the girls with 
nutritive failure followed a course considerably slower than that of the 
girls in the control group. The two curves showed a slight but progressive 
divergence throughout the age range of the study. Starting to the left of 
the 67 per cent line, the mean curve for the undernourished girls crossed 
the 67 per cent line at 6 years, crossed the 82 per cent line at 11 years, and 
тап out its course between the 82 per cent and 98 per cent lines. The mean 
Pathway followed by the control girls exceeded that of the undernourished 
girls throughout the middle age range by more than plus one standard 
deviation and was just above or just below the plus one standard deviation 
ai in the upper and lower age ranges (Figure 3). їл contrast, the pathway 

en by the mean curve for the girls with nutritive failure vacillated 
throughout its entire course about the minus one standard deviation line 

cveloped from the mean curve for the control girls. 


Discussion 


The degree to which chronic nutritive failure affects the growth progress 
of а child is determined by the interplay of genetic and environmental 
influences, Although these influences are highly specific, the use of eth- 
nically identical groups of children from the same geographical area per- 
Mits the derivation of certain general relationships between the growth 
erii of normal children and children with chronic nutritive failure. 
ipee atte чийа Айды s a aps coed 
фа: he een 3 years of age a 5y а сэр” 1 ДУ) 
faili greatest amount of growth lag in boys with chronic nutritive 

Ure occurs prior to 3 years of age, during the post-pubescent period and 
uring the early adolescent period. Girls with chronic nutritive failure 
y al à progressive lag in weight which begins prior to 3 years of age 
Continues through early adolescence, while the height lag present at 

3 years of age remains relatively constant throughout the same period. 
нд заахад by the Wetzel Grid, the mean speed of growth of the con- 
than Es dren who served as the reference group was considerably greater 
чан е Wetzel “normal” during the period of childhood, and substantially 
ег than the mean speed of growth of the children with nutritive failure 
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in the entire age range included in this investigation. The mean curves 
denoting the speed of growth of the reference group and of the group with 
nutritive failure were characterized by a drift to the right, a change indica- 
tive of a slowing in the speed of growth with increasing age. This drift 
Was much more pronounced in the group with nutritive failure than in 
the reference group. 

қ The height, weight and speed of growth values of the individual children 
т Бош groups showed considerable overlapping, a finding which decreased 
in prevalence at the higher ages. Overlapping in height and in speed of 
growth occurred more frequently than in weight, despite the lesser dis- 
persion of height values about the means as compared to weight values. 
This observation, together with the large differences between the mean 
Weight curves of the groups with and without nutritive failure suggest that 
the same degree of undernutrition exerts a greater retarding influence on 
Weight progress than on height progress. Because of the overlapping noted 
between the individual values in the two groups of children, however, 
the superficial and more obvious manifestations of growth failure result- 
ing from chronic undernutrition often may be obscured by the inten- 
sity of the inherent growth-promoting factors operating within a child. 


SUMMARY AND CONCLUSIONS 


ы A total of 8774 examinations were made on 2965 children ranging in age 
fom 2 years 11 months to 15 years 11 months in the decade between 1942 
aid gg (These children were not included in the supplementation pro- 
Bram of the Nutrition Clinic.) Five hundred and sixty-one children had 
clinical evidence of nutritive failure. By comparing the height and weight 
values of these children with those of the 2404 ethnically identical children 
Without nutritive failure, it was found that: | 
, 1: In boys and girls with nutritive failure а substantial lag in height and 
in body weight is present by the third year of age. Thereafter, the weight 
48 increases progressively in both boys and girls with nutritive failure. 
‚2 The height lag in the boys with nutritive failure becomes progres- 
sively greater after three years of age whereas that in girls remains fairly 
Constant, 

3. The mean speed of growth as determined by the Wetzel Grid is 
Breater in the children without nutritive failure than in the group with 
nutritive failure, 

" 4. The mean speed of growth declines in both groups as their ages in- 
Tease. When plotted on the Wetzel Grid there is a progressive drift to the 
Tight in the mean curves on the auxodrome panel from 3 to 16 years of age. 
or’ Pe. as were the differences between the pete сы weight = 
fail : growth values between the groups with and without nutritive 
allure, individual children showed overlapping at each age. The mean 
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curves for height, weight and speed of growth in the group without nutri- 
tive failure approximated the corresponding plus one standard deviation 
lines of the group with nutritive failure. Conversely, the mean curves of 
the group with nutritive failure approximated the minus one standard 
deviation lines of the group without nutritive failure. : 

These studies show that while failure to reach the average height, weight 
or speed of growth for a particular sex at a particular age is suggestive of 
poor quality growth due to faulty nutrition, corroborative clinical evidence 
is essential in the final evaluation of the nutritional status of the child. 
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Most of the 

wi early publis , : 

ind 1 establishment хүрээн ee жеге pimus concerned 
[йїп a given sihire cig t and weight for the average 
recently the emphasi nic group or socio-economic level (т, 3, 5)- More 
and the uis asis has shifted to a consideration of the individual child 
own pattern of шин interpretation of growth status in terms of the child’s 
growth patterns development (6). Concurrently, the need for studies of 
many quarters "S children of different body types has been realized in 
classifying ph л ith the introduction by Sheldon (4) of а method for 
has been Ros р by somatotype components, research in child growth 
ences. "The vds with a powerful new tool for describing physical differ- 
nique for selecti nt investigation has made use of the somatotyping tech- 
of two grou a subjects for a study comparing the visible physical growth 
study were » at young men of contrasting physical build. Chosen for 
and delicacy Les of predominant ectomorphs characterized by linearity 
With pronounced ody structure and a group of predominant mesomorphs 
Purpose of the i muscular development and ruggedness of structure. The 
and weight f investigation was to determine whether the records of height 
ght for the two groups indicate i 


build t d the same contrast in physical 
hroughout the growth period as wa E 
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from 2 to 17 years of age. The members of one group were predominantly 
mesomorphic each with a rating of five or higher in the second component 
of the somatotype, the other series was composed of ectomorphs, cach mem- 
ber of which had been given a rating of five or more in the third compo- 
nent. To insure as great a contrast in physical type as possible between the 
two series, the mesomorphs were restricted only to those who showed a 
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had had any serious illness which would have permanently altered physical 
growth. Furthermore, each subject was in a normal state of health when 
somatotyped. 

Measurements of height and weight were made during childhood at 
yearly intervals within a week of the birthday. Height was measured by 
an anthropometer of the Martin design with the child standing on the 

oor erect as possible, the shoes removed. For the statistics in this analysis 
the height measurements have been converted from millimeters to inches 
and tenths of inches. Weight was registered. in pounds on a Fairbanks 
scale after removal of shoes but not of clothes. 

The mesomorphs are represented by 28 subjects and the ectomorphs by 
26. Unfortunately, only a few members of each series were followed 
throughout the full 17 years in the Brush and Bolton studies and in some 
instances there are gaps of one or two years in the records. For these 
reasons the number of subjects at the different age levels varies consider- 
ably and in many cases is far less than the total number in each series. 


RESULTS 


The mean somatotype component values for the series of ectomorphs 


(N= 26) and mesomorphs (N — 28) as revealed at the time they were 
Photographed are as follows: 


Component 1 Component П Component Ш 
(Endomorphy) (Mesomorphy) (Есютогрһу) 


$i 2.65 3.04 5.21 
жая 3.46 5.36 2.02 


Ectomorphs 
Mesomorphs 


The mean age, height, nude weight and height over cube root of weight 


Tati : М 
10 for cach series at the time the somatotype photographs were taken 
аге as follows: 


Age Stature Weight Height | Cube 

(Years) (Inches) ^ (Pounds) Root of Weight 
Ectomorphs — 20.8 714 142.0 13:73 
Mesomorphs ... 21.6 69.1 168.7 12.53 


“Энэх averaged about the same age at that time, 
the Mis da 16 to 30 years for each series. At the mean age of 21 years 
than the orp s averaged 23 inches taller and 26.7 pounds lighter in weight 
the Pune нр: This contrast in body size and bulk is reflected in 
of weigh difference in the mean values for the height over cube root of 

nt index, Such a difference is to be expected since the ectomorphs 


21 years, with an 
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were selected because of their linearity and delicacy of structure whereas the 
mesomorphs were chosen because of their pronounced muscular develop- 
ment and ruggedness of structure. 

The results of the comparisons of the height and weight data for the 
two series are shown in the following series of graphs. In these graphs 
the arrow symbol indicates that the differences of means at the specified 
age is statistically significant. 
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GURE 2—Growth curves in average stature for the ectomorphs gna 
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POUNDS 


ECTOMORPHS —— 
MESOMORPHS ---- 


2 4 6 8 10 12 14 16 
AGE 


Ficurr 3—Growth curves in average weight for the ectomorphs and meso- 
morphs from 2 to 17 years of age. 


A consideration of Figure 3 which shows the weight curves for the two 
compared Series, reveals that the mesomorphs are heavier than the ecto- 
morphs at every age from 2 through 17 years. The difference of means is 
statistically significant at each age level, except at age 6 years. There is a 
airly Steady increase of weight superiority in the mesomorphs from about 
two pounds at age 2 to between 16 and 23 pounds in the age span from 13 
to 17 years, The mean weight difference at age 21, as noted above, was 
almost 27 pounds. 
_ De curves for the height over cube root of weight ratios are shown in 
‘gure 4. Since the ectomorphs average somewhat taller and considerably 
п weight throughout most of the growth s 
е mean height- 
higher than tho: 


lighter ; 
that th 


pan it is not surprising 
cantly 


weight ratios of the ectomorphs should be signifi- 
se of mesomorphs throughout this entire period. 

Ste is a steady elevation in the mean height-weight index for both 
Broups f 


ч rom age 2 to about the beginning of adolescence. Among the ecto- 
9rphs there is а leveling off in the mean index through the age span 11 
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suggests that 
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INCHES 
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Роша 5—Mean annual increments of stature for the ectomorphs and 
mesomorphs for ages 2-3 years through 16-17 years. 


about the same time (age то to rr years) in both groups but the greatest 
Mean yearly increment in height occurs during the year 13 to 14 among 
the mesomorphs and at age 14-15 for the ectomorphs. After reaching their 
Tespective peaks, both groups fall off sharply although the mean yearly 
increase in stature remains at a higher level for a longer period of time 
among the ectomorphs than among the mesomorphs. The inference to be 
rawn from this is that the ectomorphs continue to grow over a greater 
length of time than do the mesomorphs. 

Although the trends in the mean yearly increments in stature present a 
Merent picture for the two groups, for the most part the differences of 
Means at corresponding age levels are not statistically significant. They 
Teach the level of significance only at ages 4-5, 14-15, and 16-17 years. 

е curves showing the mean yearly increases in weight for both series 
ate presented in Figure 6. Here it is seen that the year to year increment 
in Weight is consistently higher for the mesomorphs than for the ecto- 
morphs.. The difference of means attains statistical significance for ages 

77» 9-10, 10-1 I, and 11-12 and approaches significance at 13-14 years. For 
the Thésomorphs the mean increase іп weight gets larger each successive 
Year (except бог age 5 to 6) until a maximum is reached at age 13-14 years. 

9r the €ctomorphs there is a fairly steady rise in the mean value until 

a. 22 years and then for а two year period the mean weight increase 
slightly. It picks up again from ages 10-11 and 11-12 years with the 

tise between 11-12 and 12-13 years. The peak increase occurs at 
5 years for this group. The mean increase falls off rapidly in both 


Sharpest 
age 14-1 
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Ficure 6—Mean annual increments of weight for the ectomorphs 
mesomorphs for ages 2-3 years through 16-17 years. 


and 


groups after their respective peak periods although the value rises again 
among the ectomorphs between 15-16 and 16-17 years. 
| A further method for comparing growth status in the two series is show? 
in Figure 7. Here are plotted the mean percentages of adult stature attaine 
at each age for both the ectomorph and the mesomorph series. For шан 
calculations the level of adult stature was taken as of age 18 years or m 
The few subjects who had not yet reached their eighteenth birthday 5 
the time they were somatotyped are not included in this part of the st¥ ja 

The results here show that at every age the mesomorphs collectively m 
attained a higher percentage of their ultimate adult stature as comp?" 
to the ectomorphs, Furthermore, the difference of means surpasses 
4 per cent level of statistical significance at every age from 3 throug? ^. 
шэг Men appear, then, that although the ectomorphs actually are 

an the mes isten 
behind them in nos wie pe "s n | adul stature roule 
the entire growth peri i BA 
Period considered in this study. 


Discussion hs 
| г 
are results Б; чи study appear to suggest that at least for гс p vt 
mesomorphs the somatotype i i 2. 
: rema constant iffe 
childhood. A compariso: dida. i 


: n of the growth data indicates that there 886 © д, 
ences in body build between th during . 
ее е енері е ectomorphs and mesomorphs youn’ 


sistent with their somatotype classifications 95 


210 


Л 


С. WESLEY DUPERTUIS and NANCY B. MICHAEL ы 


adults. Our ectomorphic young men were taller and both absolutely and 
relatively lighter in weight than our mesomorphic young men and these 
same differences in height and weight were found to be present at prac- 
tically every age level during the growth span. These findings are perhaps 
not surprising in the light of what is already known from studies by 
Wetzel (7, 8) and others. Children in general appear to follow develop- 
mental pathways which are in large measure determined by their genetic 
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and mesomorphs at various age levels from 2 to 17 years, 
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endowments. Apparently rugged, powerfully built mesomorphic эс 
seldom end up as ectomorphic adults, nor do ectomorphic children, in the 
normal course of events, suddenly or even gradually change into heavy 
boned, muscular mesomorphic adults. | 

The results of this study show that throughout the growth period the 
greatest differences between the two groups occur in weight rather than in 
stature. Increase in height frequently is the accepted yardstick against 
which to assess relative growth status. Linear growth, however, is only one 
manifestation of the maturing organism; increase in size and bulk of the 
differential structures of the body are equally important as indicators of 
growth achieved. 

Unanticipated, but perhaps the most interesting finding in this study, 
are the differences in the growth patterns observed between the two groups 
of boys. The shorter, heavier mesomorphs were found to grow faster and 
to mature earlier, The peak of their puberal spurt in both height and 
weight occurs on the average about one year earlier than it does among 
the ectomorphs. The overall growth period for the ectomorphs appears to 
cover a longer span of years whereas the attainment of adult stature for 


TABLE І 
COMPARISON OF MEAN PERCENTAGES OF ADULT STATURE ATTAINED 


AT THE DIFFERENT AGES FOR THE ECTOMORPHS, MESOMORPHS, 
AND DR. BAYLEY'S SERIES 


Combined | 
; | е ? 

Age Ectomorphs Mesomorphs = i жер ы = a’ 
2 487 495 492 48.5 
3 53.0 544 537 53.0 
: 56.8 58.6 57.7 57.6 
: con 624 61.6 617 
9 61.0 66.2 655 65.5 
3 68.6 69.8 69.2 69.3 
9 wa 73.0 72.4 72.0 
10 Pe 76.2 755 25.0 
11 2 795 78.8 78.1 
is d 82.1 814 81.0 
13 866 85.6 84.4 83.8 
14 904 59.6 88.2 87.3 
15 Sas 93.9 92.4 91.5 
16 964 972 95.8 95.5 
17 982 98.4 97.6 97.7 


99.3 98.8 98.8 
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the mesomorphs is achieved in a shorter length of time, and the process 
of growth seems to be more intensified particularly during adolescence. 
Growth in height ends sooner for the mesomorphs and the accompanying 
increase in body bulk (weight) begins earlier for them. 

From the evidence presented here it appears that ectomorphic children 
grow more slowly than do mesomorphic children, at least in terms of 
growth achieved at any particular age relative to ultimate adult stature. In 
this respect, it is of interest to compare the mean values of percentage of 
adult stature atiained at each age level for these two series with the figures 
published by Bayley (2) for a much larger series of boys presumably com- 
prising a wide range of somatotypes (Table 1). Here we find that the 
mean percentages for the ectomorphs are consistently lower than those of 
Dr. Bayley's study and similarly the mean values for the mesomorphs are 
uniformly higher than the ones she cites. If we pool the figures for our 
two series, however, we find that the results more nearly agree with hers 
at almost every age level. 


SUMMARY AND CONCLUSIONS 


I. From a somatotype study of 125 young men, 26 cctomorphs and 28 
mesomorphs were selected for a comparative study of their physical growth 
as indicated by measures of height and weight from 2 to 17 years of age. 
At the time they were somatotyped both groups averaged about 21 years of 
age and the ectomorphs averaged 2.3 inches taller and 26.7 pounds lighter 
in weight than the mesomorphs. 

2. The results of the study showed that from 4 to 17 years of age the 
€ctomorphs averaged consistently taller than the mesomorphs. The meso- 
morphs, however, averaged significantly heavier both absolutely and геја- 
tively than the ectomorphs at each age from 2 to 17 years. 

3. A comparison of the growth curves showed that the mesomorphs 
reached their peak in puberal spurt in both height and weight on the aver- 
авс about one year earlier than the ectomorphs. 


4. The ectomorphs were found to grow in height over a longer period 
of time than the mesomorphs. 

5. Тһе mesomorphs appeared to grow faster in that they consistently 
attained a higher percentage of adult stature at each age level as compared 
to the €ctomorphs. 

6. The conclusions are that the somatotype as indicated by measures of 
height and weight remains fairly constant, at least for ectomorphs and 
mesomorphs, throughout childhood and well on into the young adult period. 
"a Browth patterns for boys of contrasting body build are shown to be 

Степь, this finding indicates the desirability of further study of growth 
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patterns in childhood of different body types to open the way = yen 
comprehensive research into the problems of individual growt 
development. 
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THE SEX DIFFERENCE IN THE BASAL 
METABOLIC RATE 


Srantey Marion Garn and Levanp С. Crank, Jr. 
with the assistance of Котн V. Harper? 


Fels Research Institute, Yellow S prings, Ohio 


The existence of a sex difference in the basal oxygen consumption is a 
matter of considerable importance, both of itself and in its broader impli- 
cations. Since boys have a higher oxygen consumption under basal condi- 
tions, beginning even before the eighth year (6, 7), separate norms for 
boys and girls obviously are necessary. The fact that the basal metabolic 
Tate of the adult male appears to be so much higher than in the female 
bears upon sex differences in behavior, and in mortality and morbidity 
as well. Pearl, among others, has attributed the shorter life span of the 
male to his higher level of energy metabolism, or as Pearl termed it to his 
“faster rate of living.” 

But before accepting a causal relationship between the higher metabolism 
and the shortened life span of the male, it is well to be sure that the male 
does have a higher metabolic rate, after due corrections for body size and 
body composition. It is noteworthy that the large sex difference in oxygen 
consumption, observable by the early teens, lessens when correction is made 
for differences in body size, or in the extent of body surface. Even so, there 
15 а residual difference in oxygen consumption which increases after the 
first decade, but stabilizes before the time of legal majority (6). 

. his residual difference is of especial interest since it parallels changes 
in body composition. Briefly stated, boys and girls are reasonably comparable 
in the proportions of fat and muscle until about the тий year (10). There- 
after boys increase markedly in the proportion of muscle, while girls add 
4 higher proportion of fat (9, 10). In the adult state this difference contin- 
ues to be true (1, 12) and may even become quite exaggerated (5). 

Ow, the lean body mass, or more particularly the amount of skeletal 
дісі appears to be the single largest determinant of the basal oxygen 
бур ү m (4, 8), with correlations between the two variables from. o.8 
и ан males and females or boys and girls of equivalent body weight 
in bon iffer considerably in the amount of muscle present, and therefore 
adult m жең consumption. Under these circumstances older boys and 
simply be €s could have a higher oxygen consumption per unit of mass 
— 7 *Scause of their greater muscle content. 


ft 
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bolism 

To investigate this possibility we have assembled data "i epa а 

body size, and muscle mass for boys and girls between the E e ые 
year of life. It is the purpose of this study to ascertain whether 


i i i c imorphism 
difference in the basal metabolic rate is attributable to sexual dimorp 
in size and internal composition. 


METHODS AND MATERIALS 


Basal metabolic determinations were made on 76 boys and 69 girls, a 
participants in the Fels Longitudinal Studies, under morning-fasting es 
ditions using the Jones-Basal, a bellows-type oxygen-circulating machi = 
From the average of two runs, other than the trial run, the time require 
to consume one liter of oxygen was computed in each case. This value, in 
turn, was converted into calories per 24 hours as is commonly done. 

In addition to the data on oxygen consumption, 
were also recorded at the time of testi 
stature (in centimeters), 
grams). From these value 
puted for each av 
lated as a percen 
the actual values 


the following values 
ng. Age (in years and months); 
and weight with light underclothing (in kilo- 
5 the proportion calories per kilogram was com- 
eraged test result. Oxygen consumptions were not calcu- 


. ... e 1 е 
tage of expected values as done in clinical studies, sinc 
were needed throughout, 


Measurements of leg musculature were ob 
genograms, taken at a standard distance of 6 
(10). In each case, the maximum diamete 
recorded as measured with a vernier mic 
following the technique. described by Garn 
Corrections were made for magnification, 
bone size was not subtracted out, 

Using the available le 
made up, matchin 
the members of a m. in leg muscle diameter, 
and the mean difference for the 27 pairs so matched was 0.05 mm., ОГ Jess 
than 1 per cent of the average leg muscle diameter, 

In making the calculations, two-year age groupings were used, and the 
means for each of 12 ABC sex groups were calculated separately. Two of xi 
graphic representations (Figures 2 and 3) employed logarithmic plots as 
and Cowden (3). Such plots were used both to sim- 
ative process and to straighten trend lines where needed. 


tained from lateralleg roent- 
feet, as described by Reynolds 
r of the muscle shadow was 
tometer (Fisher No. 12-130) 
» Clark and Portray (4). No 
constant and under 3 per cent, and 
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FINDINGS 


The sex difference in the basal metabolic rate was investigated frst 
against the background of age changes. To do this, data on basal oxygen 
consumption were sorted by sex and age groups, as previously described. 
The mean values for the age groups thus showed the extent of age ch 
and the magnitude of sex differences. 


anges 
TABLE 1 


OXYGEN CONSUMPTION, OXYGEN CONSUMPTION PER KILOGRAM, 
WEIGHT AND HEIGHT BY AGE AND SEX 


Height (cm) Weight (kg) Oy per 24 Hrs Oy per Kg 


Sex Age N Mean+S.D. MeanES.D. Меап+5.Е. Мсап-Е8.Е. 
Boys se 6-7.. 42 124.4+4.8 24.3+3.3 1145417.1 47.350,7 
Өе. 6-7., 27 125.3+7.3 27.9+3.9 1095=19.4 46.6-=0.9 
Boys .. 89.. 39 136.0:54.5 30.8=4.4 1252=19.8 41.0=0.5 
Girls .. 8-9... 36 135.4x5.2 28.84.7 1167+19.6» 41,1-50,7 
Boys .. 10-11 .. 29 145.2x:5.3 36.6:-6.1 1322+23.8 36.7=0.9 
Gils .. 10-11... 36 145.7+6.8 35.8+6.3 12682-26.2 35.9:-9.6 
Boys .. 12-13 .. 33 155.7+9.5 47.6+9.6 1546:-35.6 33.5::0.8 
Girls .. 12-13 v 40 156.4:57.5 44.3+6.8 1354:-26.6% 30,7:50,6" 
Boys .. 14-15 |. 33 170.0+7.5 60.8:-9.9 1779::36.2 29.7=0.7 
Girls .. 14-15 .. 38 160.2=7.7 52.457.9 1375£18.2" 26.8:50,6" 
Boys .. 16-18 T 28 177.83:4.8 70.6::7.5 1841::42.1 26.3:-0.3 


Girls .. 16-18 .. 28 162.9+6.6 54.7:58.1 13215:23.15 24750, 


. H : =. . . = 
Sex difference in oxygen consumption significant at p=.05 or better. 


| As shown in Table 1, and illustrated in Figure 1, basal oxygen consump- 
Чоп was at all age levels higher in the boys, though in the younger age 
Broups the sex difference was not large. Beginning with an average of 
15145 calories per 24 hours in the age group 6-7, oxygen consumption in 
the boys rose to 1,841 calories per 24 hours in boys 16 and over. In contrast, 
5 га Same age range oxygen consumption rose from 1,095 calories per 
4 Ours in the youngest group to over 1,300 calories in the older girls. 
Ч а increase in the boys (696 calories per 24 hours) represented 
hale m A per cent. In the girls the increase amounted to 300 calories, 
es. "e as in the boys, and slightly over 3o per cent on a percentage 
oxygen со ough both sexes exhibited ап age-associated increase in basal 
ins c иран, the age increment was markedly greater in the boys. 

йрт ас age-associated increases in oxy 
Pr to increases in 
Y to correct for age 


gen consumption were at least 
body size, admittedly greater in the boys, it was 
and sex differences in mass. To do this, all data 
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Ficure 1—Age changes in basal oxygen consumption. Note the cent 
higher oxygen consumption of the boys, and the disproportion: 

increase beginning early in the second decade. 


ian : ў on- 
the. characteristic decrease in oxygen C 
sumption per kilogram of bo 
Nevertheless, oxy, 


higher in the boys at all age levels, and the rate of decrease was less m 
the boys aged ro and 


! al- 

y weight was as much as 3 С : 
y the larger body mass, -— 
account for the observed 9 


es a difference in body composition 
Teater body mass of the male, it was important to py ap 
ate correction for this sex difference would account for ке 
oxygen consumption, Accordingly the matched pair series зэм 
set up, wherein boys and girls were carefully matched in leg muscle dia Е 
eter. In this way, comparability was assured for the amount of a 
muscle, an important of metabolic activity. Howe 
though the 27 Pairs of boys and girls were carefully matched in terms 


determinant 
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Ficure 2—Age changes in oxygen consumed per kilogram of body weight. 
Teen-age boys and girls differ by as much ав то per cent, indicating 
a higher level of oxygen consumption per unit of mass for the boys. 


muscle size (Table 2) w 


Sex difference in basal oxygen consumption was not eliminated, As shown 


in Figure 3, 66 per cent of the boys had a higher basal oxygen consumption 
than girls of comparable muscle mass. This was true also w 
Оп a per-kilogram basis, Pubertally and postpubertally ад o 


а higher oxygen consumption under bas: 
with them on 


ith a mean difference of less than 1 per cent, the 


hen computed 


Е the boys had 
al conditions than did girls paired 
the basis of muscle size. Thus, 


while differences in muscle 
a marked effect on oxygen con 


mass do have sumption, it cannot be said 

that such differences entirely account for the higher metabolic activity 

М the male, Boys and girls of equivalent muscle mass differ ncarly as much 
Metabolic activity as boys and girls of equivalent body weight. 


Discussion 


À ЗӨРЛЄ Р : 
ам "i findings in this study, as in others (6, 7), demonstrate the extent 
€ рац ех difference in basal avv қ : ; 
childh Pattern of the sex difference in basal oxygen consumption. During 


ge oxy- 
al (morning-fasting) state; still, oxygen con. 
ys. However, well before the ap- 


ar changes, or alterations in the 
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sebaceous activity of the skin, the sex difference in basal oxygen consump- 
tion increases. Even during the age span when girls exceed boys in spor 
the boys have higher metabolic requirements. Though absolute ей 
consumption increases until at least the 16th year іп both sexes, the rate 
of increase as well as the volume consumed is greater in the boys. Whereas 
the mean oxygen consumption for boys is scarcely 4 per cent above that 


TABLE 2 


OXYGEN CONSUMPTION OF BOYS AND GIRLS PAIRED ON THE 
BASIS OF MUSCLE SIZE 


Pair Leg Muscle (mm) Calories per 24 Hrs Calories per Kg 
Мо. Boy Gil Dig Boy Girl Dif Boy Girl Dif 
@ cus 733 747 —14 1210 1090 120 389 429 —4.0 
LEM 748 748 00 1070 1246 —176 481 416 65 
B ius 768 768 00 1059 1110 — 51 423 445 —22 
Ж Жа: 758 771 —i3 1317 1357 — 40 558 282 27.6 
ЛЕСА 788 775 13 1294 1222 72 430 485 —55 
@ 781 781 —10 1374 1183 191 48.6 466 2.0 
M 779 792 13 1146 1340 —194 416 492 —76 
ыт 821 804 17 1040 1236 —196 415 456 —41 
yin 789 809 —20 1275 1266 9 466 375 91 
TRA 808 809 -01 1426 1360 66 41.1 405 06 
ЇЇ eu. 823 92001 1250 1114 136 492 431 641 
12 ss 845 845 00 1350 1390 — 40 407 414 —07 
EPORA 859 846 13 1340 1235 105 401 282 119 
D iy 856 861 —05 1210 1310 —100 320 332 —12 
5 a 882 00 1266 1226 40 341 344 pc 
IS en v 883 —11 1430 1236 194 401 24.4 d 
не T E 20 1363 1159 204 426 232 p 
Bem мә ss 05 120 MM O— озы мэс 32 
> 78 = Чи —0.6 1342 1326 16 329 294 ud 
ped os ын 0.0 1326 1158 168 379 240 po 
xo ea 709 — 16% 1280 358 зад 279 n 
m." bt 1. 02 1661 1466 195 240 28.1 Ee 
"dei эж ас 12 1484 1278 206 365 27.6 i 
25: шлан 102.2 1015 = o A. ES өл 
"n am гн 07 1357 1466 —109 345 255 2 
22 tids Ч 15 1661 1427 234 287 24.6 > 
3 M35 08 1950 1693 257 279 254 25 

ix t 9и eee — 
Average 88.1 881 0.05 1364 1289 744% 390 342 42! 


* Difference significant at P=.001 ог better, 
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9 GIRLS 


Ficuug 3—Metabulic data for 27 pairs of boys and girls matched on the 
basis of leg muscle diameter. Despite the closeness of the muscle 
matches, the boys still consume more oxygen and more oxygen per 
kilogram of body weight. 


of girls during childhood, in the late teens the basal metabolic rate of boys 
18 30 per cent greater than that of girls. The necessity for different meta- 
bolic standards is thus evident. 

But absolute values are misleading unless corrected for body size. By the 
сайу teens, boys average inches taller and pounds heavier than the girls. 
cing larger, they should have a higher oxygen consumption. Recalculating 
the data in terms of a uniform reference standard (such as weight or sur- 
face area) does reduce the sex difference somewhat, but does not eliminate 
it entirely. Over a ten year period basal oxygen consumption per kilogram 
of body weight drops nearly 50 per cent in both sexes. But it drops less 
Tapidly in the male, as Lewis et al. (6) and others have noted, so that the 
Oxygen consumption per unit of body weight is still about 10 per cent 
1gher in nearly adult boys. Using weight or surface area as a reference 


SI ГЭР n м А 
‘andard eliminates some of the sex difference іп the basal metabolic rate, 
ut not ай 
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But equal weight or equivalent surface areas may mask ее еже 
internal composition and this provides а possible explanation ar хэм 
ual sex difference in basal oxygen consumption. As is now well ш ын 
differ from girls and men from women in the proportions of fat ап 2 
and in the proportions of the several body fluids as well. As we have s е 5 
previously, muscle mass and oxygen consumption are highly correlate ie 
this age group (4) and per unit of mass the male consists of more = 
with its high metabolic requirements and less of the metabolically ess 
active fatty tissue. However, correcting for this difference in body composi- 
tion does not eliminate the sex disparity in metabolism. A carcfully matched 
series, pairing boys and girls almost exactly in calf-muscle size, still е0 
dences the usual differences іп oxygen consumption and in the usual direc- 
tion. Despite the closeness of the matches (averaging within 1 per cent) 
both basal oxygen consumption and oxygen 
of body weight continue to be higher in the boys, and especially in the older 
boys. Boys tend to be bigger than girls. Boys, or at least older boys, contain 
more muscle and less fat than girls. Yet pound for pound, and pound of 


muscle for pound of muscle, the metabolism of the male exceeds that of 
the female, and to an increasing degree until the mature or “steady state 
of growth and development. 


consumption per kilogram 


Inasmuch as corrections for both body size and body composition fail 
to eliminate the familiar sex diffe 

to consider other factors know. 3 
nothing at present that would Suggest a higher level of thyroid activity 10 
the male, though this can 


attention should be directed 


ate observed here, and by ea 
hat quantitative differences in t 

crine studies on this 
elsewhere, favor the 
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SUMMARY 


1. In order to determine whether the sex difference in the basal metabolic 
rate could be explained in terms of body size and body composition, 409 
determinations of basal oxygen consumption were made on 76 boys and 
69 girls, including 27 pairs matched on the basis of muscle size. 


2. In the age span 6-17, the males increased in basal oxygen consump- 
tion from 1,145 calories per 24 hours to 1,841, an increase of 6o per cent. 
The girls showed an increase of only 30 per cent in the same period. 


3. Correcting for body size through the use of a uniform reference stand- 
ard (calories per kilogram), the magnitude of the sex differences was re- 
duced. However, the boys still exhibited a higher metabolic activity, 
especially in the older groups, with differences up to то per cent. 


4. Although matching on the basis of muscle mass satisfactorily cor- 
rected for sex differences in body composition (namely muscle mass), the 
discrepancy in oxygen consumption remained, especially in the older group. 
With a mean difference of only .05 mm. in muscle size, the mean difference 
in oxygen consumption for the pairs (74.4 calories per 24 hours) equalled 
6 per cent, 


5. It was concluded that the higher level of metabolic activity in the male 
1s not entirely due to his greater body size, or to his higher proportion of 
muscle per unit of mass. 

6. Attention was directed to the metabolism-stimulating effect of certain 
Steroid hormones, which may underlie the residual sex difference in basal 


metabolism, and to the epidemiological implications of the higher level 
of metabolic activity in the male. 
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SEASONAL VARIATIONS IN PHYSIOLOGICAL 
FUNCTIONS DURING ADOLESCENCE 


Jonn P. McKee and Ровотну Н: Епсновм 
University of California, Berkeley 


Several reports dealing with seasonal variations in 
chological (8) development have already appeared from the Institute of 
Child Welfare. This article reports the result of an examination of five 
aspects of physiological development during adolescence for evidence of 
seasonal variation. The five physiological measures are BMR, systolic blood 
Pressure, basal pulse rate, respiratory rate, and basal oral temperature. 


physical (9) and psy- 


METHOD 
The data upon which this investig 


a longitudinal study of adolescence.’ The sub 
are described in detail ina 


and then the ther- 
iability. The entire 


rate were lowest during the first 
he subject supine ( 
(two each day) has been 
approximation to truly bas 


and second 
18). Thus the average of 
used since it presumably 
al measures. The mean of 
ң 50 used for body temperature. For BMR and respira- 
Ory rate the average of all six determinations has been used (16, 17). 


‚ Since it 
Ш these ph 


directed the investigation. 


The Physiological Program was und 
Shock. A general Р 4 


description of the study is to be found 
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adjacent months of consecutive years. Consequently, 
the data for all subjects for all years; that is, to co 
given month regardless of the subjects on whom 
gardless of the year in which they were made. 


it was decided to group 
mbine all measures in a 
they were made and re- 


ing 
Пар 


year in (say) April and October, there is a partial and varying ove 
ata are combined by months over all 


from month to month when the d 
years as outlined above. 

In order to overcome the statistical difficulties whi 
lap described above, two corrections were made in 
child before the analysis of seasonal v 
аре correction was made. 
Sideration was determined for each 


ch arise from the over- 


itrary reference 
assume that the indivi i 
reference point for BMR has an average BMR of 42 c 
meter per hour (after having been Corrected for 
of a particular subject’s BMR mea 


for deviations from an arbitrary age 
for this subject would be į 


Cen corrected 
of BMR 


atic effect of a 
differences, 


al measures, 
ed means for all five 


ge. The second ге- 
Identical Procedures 


there іа 
513 degrees of freedo; 
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| TABLE І 


MEAN MONTHLY VALUES FOR FIVE PHYSIOLOGICAL MEASURES 
(CORRECTED FOR AGE AND INDIVIDUAL DIFFERENCES) 
EXPRESSED AS DEVIATIONS FROM LOWEST MONTH 


Body 


| Respiratory Systolic 
Temperature BMR Pulse Rate Rate Blood Pressure 
(degrees Е) (са /sqm/hr) (per min) (per min) (mm тегс) 
| N N N N N 
| January 
| Boys ..... 44 .00 44 2.66 44. 12 41 43 44 14 
ӨШ 542; 43 09 44 1971 44 за 43 71 44 13 
February 
Boys ..... 48 15 48 1.98 48 23 48 .37 48 8 
Girls ..... 45 .09 44 1.68 44 1.8 43 .00 44 2.0 
March 
Boys ..... 54 46 55 1.90 95 16 52 54 55 13 
ӨШ алдан 56 42 59 1.6 59 1.9 62 .48 59 9 
April 
Boys —Q 51 24 51 1.60 81 2 52 28 51 RU 
Girlsi хээ 56 14 56 95 56 13 54 30 56 13 
Мау 
Boys Занги 58 28 59 116 59 18 53 .36 59 11 
Girls ..... 44 45 44 .00 44 12 44 559 44 9 
Tune 
Boys ...., 14 25 14: 481 l4 4 13 .63 14 42 
Girls; гад 10 .19 10 11 10 0 10 .30 10 19 
August 
Boys ...., 6 19 6 00 6 0 6 .03 6 5 
би ..... 7 00 6 94 6 17 6 .88 6 19 
September 
өм a 62 20 6 145 65 16 6l 35 63 э 
MIS ыа, 56 .04 57 24 57 17 57 25 57 0 
October 
ан eng * D 214048 X 15 s ox в 2 
ES emis 7 Л 73 480 73 28 72 30 73 10 
November 
B 
Gi tse 67 17 65 250 65 30 64 .00 65 21 
бана 54 09 55 1.35 55 33 54 30 55 10 
December 
В, 
E Gil. енер 54 19 51 2.47 51 34 51 
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cent level. The “F” for girls is .86, which is not ханныц with 10 ү» ын 
degrees of freedom. A very low eta of 06 is significant! Except for : 
June and August points which, unfortunately, are based on very sma 
numbers of cases, there is only one serious departure from the general trend. 
The September point for the girls is very low. (The January point for boys 
is so different from both December and February as to be puzzling, but 
it is not a reversal.) : 

Figure 2 presents the twice-corrected means for basal metabolic rate. The 
great consistency of these curves leaves little doubt that there is a true 
seasonal variation.5 

The curves in Figure 3 present the results of the anal 
They follow those for BMR rather closely, 
throughout the spring and the same rise throughout the autumn,’ 

As can be seen from Table 1 there is no indication of seasonal variation 
in either respiratory rate or systolic blood pressure. 


ysis of pulse rate. 
showing the same decline 


Discusston 


The rank order correlation coefficients between 
mental temperature and the avera 
logical measures are as follows: 


average monthly environ- 
ge values of the twice-corrected physio- 


Boys Girls 

Temperature X Pulse Rate кі» --.56 —.67 

Temperature X BMR. uu anrs ны cacy, --.90 —.89 

€mperature X Oral Temperature ..... +.75 +.35 
While the number of cases upon which each correlation is based is very 
small, ten, (the August points were not used since they are based on very 
ew Observations) they Suggest a straightforward interpretation in terms 

OF seasonal change i 


es, the body loses less h 
eat production and 


€ known Proportionality between 
Pulse rate and metabolic level (1) j i i 
сам. 


4 О . 
ur 
analyse төй. Procedure is not entirely satisfactory, We have run a straightforward 
f 9* variance with the twice-corrected measures, W, 
Teedom, to 


3 › cgrees of freedom are 

and 471 Sie ene which leaves 513 for the within months Variance estimated for boys, 
5 : 

515 Analysis of vari 


їапсе yields an “F” of 3.09 for boys and 
Teedom for boys and 10 and 475 for girls, 


4.00 for girls, With 10 and 
the 0.1 Per cent level, 


these values are significant 
Analysi 
515 alysis of y 


ariance Yields an “Е” of 1.90 for boy. а i 1 
егес ys and 2.12 for girls, With 10 
Values ane d of freedom for boys and 10 and 475 degrees of freed, Ё en ie 
Enificant at the 5 per cent level. SE IS Moe 
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these two curves. Such an explanation is consistent with a number of pre- 
vious studies of variation in body temperature as a function of environ- 
mental temperature (т, 11) as well as with investigations (3, 4) which 
have reported high BMR's in winter and low BMR’s in summer. In addi- 
tion, the explanation in terms of environmental temperature accounts for 
data from the southern United States which indicate average BMR values 
of from —6 per cent to —18 per cent (т, 5, 13). Finally, the lesser seasonal 
variation in temperature and BMR among girls is consistent with the ob- 
servations of Hardy, Milhorat and DuBois (6) regarding sex differences , 
in adjustment to environmental temperature. We have previously sug 
gested (2) that this sex difference may be partly due to the insulating 
effect of subcutaneous fat in girls. 

The environmental hypothesis does not account for the absence of season- 
al variation in respiratory rate and systolic blood pressure. However; since 
except at extreme temperatures only 12 per cent of the heat loss in man 
is due to vaporization from the lungs (1) it may well be that within the 
rather narrow range of temperature variation in the San Francisco Bay 
region no significant effects in respiratory rate should have been expected. 
With regard to blood pressure, if there were changes in peripheral resistance 
due to vasoconstriction and vasodilation they were not reflected in pressure 
in a major artery. 

While the environmental temperature hypothesis has a number of ad- 
vantages it does not account for irregularities in the seasonal curves. Among 
these are the very low point for boys’ temperature in January and the low 
September point for girls’ temperature (see Figure 1). If the unreliable 
June and August points are omitted, the variation in temperature amounts 
to less than three-tenths of a degree Fahrenheit in boys and approximately 
one-tenth of a degree in girls. The total variation in BMR is less than 
two calories per square meter per hour. For pulse rate the total pen 
is about two beats per minute. These slight changes are probably of litoe 
clinical interest. However, if an environmental temperature hypothesis 4s 
correct, it is quite possible that in regions where the seasonal changes _ 
climate are greater than in the San Francisco Bay area these change 
might become matters of some importance. 

The observed seasonal variations might be a function of some ем 
seasonal variable than temperature such as change in amount of sunlig : 
If this interpretation is correct, then persons living in geographical location 
with different climates but similar latitudes, e.g. Great Britain and centra 
Saskatchewan, should show similar seasonal variations in these measures. 
If the relevant factor is environmental temperature, then greater season’? 
variation ought to be found in areas where the seasonal temperature varia 
tions are greater, e.g. Saskatchewan. nd 

An alternative interpretation has been suggested by Nylin (12) who = еп 
higher ВМК and accelerated growth in stature among Swedish child" 
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during the periods from March to May and from November to January. 
He has advanced a growth rhythm hypothesis to account for the corres- 
pondence. Such an hypothesis probably will not account for our data since 
Most investigations in the United States suggest that if there is seasonal 
variation in statural growth the highest rates occur during the spring and 
Summer when these subjects have decreasing BMR's. Further, Jones (9) 
has shown that for these subjects the maximum increments in strength also 
occur during the spring. Finally, both Marshall’s summary of American 
research (то) and the work of Reynolds and Sontag (14) suggest that in- 
crements of weight are minimal during the spring and early summer. 
Clearly, the simple relationship between BMR and indices of growth that 
15 implied by Nylin's hypothesis will not account for all the facts. A paper 
DOW in progress will examine the relationship of the variations in the 


ig reported here with the increments in height and weight of these 
Subjects, 


SUMMARY 


We have examined BMR, oral body temperature, basal pulse rate, respira- 
tory rate, and systolic blood pressure for evidence of seasonal variation 

uring adolescence, We find fairly clear evidence of a fall in BMR and 
Pulse rate during the spring, followed by a rise during the autumn. Tenta- 
tive evidence of an opposite effect in body temperature in boys, but not in 
girls, has been reported. 
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ORAL TEMPERATURE AND SUBCUTANEOUS FAT 
DURING ADOLESCENCE 


Бокотну Н. Епсновм and Jonn Р. McKee 
University of California, Berkeley 


Oral temperatures and measures of subcutaneous fat for boys and girls 
of the Adolescent Growth Study of the University of California’s Institute 
of Child Welfare are reported. The relationship of temperature to subcu- 
taneous fat, BMR, and to the menarche is analyzed. 


METHOD 


All of the data have been obtained from the files of the Adolescent Growth 
Study! (6). Fifty-three boys and fifty-two girls representing a cross section 
of five elementary school districts in Oakland, California, were tested and 
Measured at approximately six month intervals from 1933 to 1938. The 
mean age at first testing was 11.87 years. Children were selected for the 
study on the basis of the willingness of their parents to cooperate in a long 
term investigation and the probability of permanent residence in the area. 


Oral Temperature 

Oral temperatures were included in a battery of physiological measures 
made at the laboratory on two successive days each semester. The subjects 
Were brought from their homes by automobile at 7:30 a.m., before break- 
fast. After determinations of blood pressure and pulse rate were made, the 
subject lay on a cot for twenty minutes while oral temperature was taken 
and three additional measures of pulse rate and blood pressure were made. 
A Siebe-Gorman half mask was then adjusted, and after a ten-minute 
respiratory adjustment period, the first of three eight-minute determinations 
of BMR was begun. A second reading of temperature was taken after the 
last BMR measure. The temperature determinations were made with a 
clinical thermometer which was held under the tongue for two minutes. 
The reading was taken and the thermometer was returned to the mouth 
for an additional minute to check reliability. The oral temperatures reported 

еге are the average of four readings, 1.©., determinations before and after 


t 8 
he BMR measures оп two successive days. 


Subcutaneous Fat 
Measures of subcutaneous fat were obtained during the semi-annual 
Physical examination while the subject was sitting on the examining table. 
is 
1 
sk Harold Е. Jones directed the investigation. Nathan W. Shock was in charge of the 
("rm data collection. The anthropometric program was administered by Herbert 
+ Stolz, 
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The measurements were made with Franzen calipers in three areas: on the 
anterior surface of the left arm over the biceps; on the abdomen to the left 
of the umbilicus; and over the crest of the left ilium. Since the calipers 
measure a fold of tissue the measures, in millimeters, are twice the actual 
thickness. The values reported here are the sums of these three measures. 


TABLE 1 


MEAN ORAL TEMPERATURE (DEGREES F.) BY AGE IN YEARS 


Girls Boys 
Age N M 5.0. N M S.D. 
22 9801 35 25 9786 4 
46 9787 4l 39 9758 337 
45 97.84 33 53 97.95 37 
52 9795 23 43 9783 20 
48 9798 35 40 9790 37 
51 9800 40 46 9723 46 
48 9798 334 51 9779 40 
36 9803 46 4 9757 49 
28 9796 27 4 9759 8 
29 9788 43 3 9746 51 
28 9780 39 34 9739 251 
27 9779 43 29 9744 “7 
13 9775 aq 6 9740 558 


Resutts 


Age Trends and Sex Differences in Oral Temperature 


F igure 1 shows the mean oral temperature for each sex separately; plotted 
against age. Smoothed curves are also shown. The smoothed curve for boys 
was determined by the method of least squares on the assumption of linear- 
ity, while that for girls was fitted by eye because linearity could not us 


2 à ca 
assumed, Table т gives the empirical values of the means and standar 
deviations for each sex at each age. 


2 We know of no full ese data. As 


у appropriate statistical method for dealing with th 
overlap 


15 Inevitably the case with longitudinal studies, there is a partial and varying B 
of cases from year to year. Examination indicates that the irregularities in the regression 
on age are not due to the same few high individuals being measured at some ages ар 

а different few low individuals being measured at others. If one were to assume inde- 
pendence of the individual determinations, eta (for girls) ‘would be .35 and significantly 


rm ae i E ity 0 
different from 7 (—10). While such a procedure is not exact we feel curvilineanty 
best assumption to make, 
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It will be noted that every mean is below 98.6 degrees Fahrenheit, a 
commonly accepted normal oral temperature. It is of interest that several 
investigators (1, 5, 7) have found the oral temperature of normal subjects 
under ordinary conditions of daily living to average considerably less than 
98.69 F. Further, it is well established (2) that body temperature is at a 
minimum in the early morning. Iliff and Lee (4) have recently reported 
this phenomenon in adolescents observed under conditions similar to ours. 
In addition, our means probably reflect the basal conditions under which 
the subjects were measured and the fact that values for various physiological 
measures among trained subjects are usually lower than those for untrained 
subjects (2). This interpretation agrees with Shock’s (11) finding that the 
BMR's for these subjects are lower than previously reported norms. 

A second matter of interest is the systematic decline of oral temperature 
with increasing age. This trend is particularly marked in the case of boys. 
Between 12% and 17% there is a drop of approximately half a degree 
Fahrenheit. Our data thus confirm a similar trend recently reported by 
Iliff and Lee (4) and are consistent with a decline in oral temperature 
said to occur over an even longer age span (10). 

The girls’ age trend apparently differs from the boys’. The boys’ curve 
approximates linearity, whereas the girls’ is more complex. For girls, ап 
carly decline appears to be followed by a two and a half year rise and then 


TABLE 2 
MEAN SUBCUTANEOUS FAT OF GIRLS BY AGE IN YEARS 


Physiological Group ^ Non-Physiological Group Total 
Age N M SD. N м SD м м SP 
108 MM 10 764 174 в 688 nuo 18 717 158 
ТЫ MM 26 746 208 — 19 753 ша 45 749 1% 
115 NN шээг. 
йаа 39 86 238 — 33 796 мв 72 813 254 
125. атады 5 віз 24 34 йв 56 79 814 №, 
120 a sss. 45 вав 245 39 851 169 84 850 e 
185 „ыран 46 890 21.6 37 885 220 83 88.8 s 
140 NM 47 884 217 35 863 196 82 875 pr 
4 920 202 37 874 156 1 899 E. 
39 922 228 36 887 169 75 905 d 
38 933 190 — 34 ю2 ns 72 93 1% 
26 935 219 17 905 184 43 923 23 
7 889 өз 11 966 207 18 936 77 


- 1 4 
Nore: Tables 2 and 3 give comparable data for a control group for whom 00 ыг 
logical measures were gathered, 
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TABLE 3 
MEAN SUBCUTANEOUS FAT OF BOYS BY AGE IN YEARS 


Physiological Group — Non-Physiological Group Total 

4вс N M SD. N M SD. N M SD 
So M ӘӨЖ М м NEL ум ӨШ, 
105 ез. 17 444 94 13 475 119 30 457 107 
11022222 37 444 112 25 465 105 62 452 110 
115... P 47 465 129 34 477 102 81 470 11.8 
120... 48 487 12.8 40 472 107 88 480 120 
155 ou. 48 488 113 41 475 7.8 89 482 9.9 
130 ........ 50 487 124 42 468 7.6 92 478 104 
135........ 51 480 118 41 460 7.0 92 471 100 
БЕЙ on rass 49 474 из 40 446 58 8 461 956 
5........ 49 461 9,8 37 435 54 86 45.0 82 
150 „ае, 49 461 97 37 437 541 86 450 85 
B5 uu ui 46 448 9.6 31 430 40 77 440 78 
16.0 ........ 39 446 100 33 424 56 72 436 84 
165 series, 46 456 90 33 434 71 79 447 83 
м А 46 451 8,5 32 453 73 78 452 80 
d 5 37 475 102 24 463 56 61 470 87 


WORE қы 24 480 102 13 475 6.1 37 479 90 
ae ДЫ... er шон ХӨР ce 


а second decline from age 15% onward. Although Iliff and Lee (4) did 
Not find such a reversal, the regression in our data apparently is curvilinear.? 
um additional fact appearing in Figure 1 is the consistently higher oral 
je peratures of girls as compared with boys. While the consistency is 
fa ited by the fact that the samples at various ages are not independent, the 
ct remains that the mean difference of .23 degrees is significant? at well 
a nnd the т per cent level, Further, this difference appears at the same 
e 13, as it did among the Iliff and Lee subjects and, as in their subjects, 
maintained thereafter. 


Age Tr 
& Trends and Sex Differences in Subcutaneous Fat 
= their investigations of temperature regulation Hardy, Milhorat and 
insu] (3) and DuBois (2) have demonstrated that women are better 
at thi by skin and subcutaneous tissue than men. It seemed possible to be 
1 С; . . B . е 
e 55 sex difference in insulating tissue might help to account for 
the ove сөліршед by determining the mean temperature for each child and then finding 
“pow coral mean Sex difference, equals 3.2 with 103 degrees of freedom. The ee 
differences are not significant until age 13, where the difference is signif- 


the 1 < 5 per cent level. From age 14-17 the differences are significant at or beyond 
Per Cent level. 2 
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higher temperatures found in girls. Further, the reversal in the downward 
age trend for temperature in girls may be due to girls’ tendency to add 
large increments of insulating fatty tissue during adolescence. 

In order to test the hypothesis that body temperature is related to amount 
of subcutaneous tissue, we first computed the sums of the three measures 
of fat for each individual for each age. These normative data will be pre- 
sented first. Tables 2 and 3 give the means and standard deviations of the 
distributions for each sex at each age. The measures for girls are curtailed 
at the older ages because the measures at these ages were made by a 
different examiner. Although this examiner’s measures were reliable within 
themselves, they differed significantly from those of the previous examiner 
and have been omitted. 

The age trends and sex differences are remarkably similar to those found 
by Reynolds (8), who used a much more exact technique of measurement. 
The girls show increasing amounts of subcutaneous fat up to age 16. Unfor- 
tunately, we are unable to report on later ages among girls due to the 
change in examiners. The boys’ trend is curvilinear, rising to арс 12» e 
clining from 13 to 16 or 17, and rising thereafter. This trend also parallels 


TABLE 4 
CORRELATIONS AT SUCCESSIVE AGES BETWEEN TEMPERATURE AND FAT 


Girls Boys 
Examiner I Examiner II 
Age (years) N r N r N ғ 
TS iyeon ыды 12 404 з + 
ТЕК В 27 +0 37-04 
ШЕ жили 38-47 44-03 
ЇЙ заасад 7 +28 в +50" 
т мыегы шева» 7 rH 4 И 
100) sc ss окна» 43 +17 45 +17 
м5. 38 +06 4  —9 
15 ccm 31-47 40 +05 
155) манын 22 +410 ж +6 . 
: m =m 9 49 a p 
18 +26 g =% 
з ыг 30 +7 
4 +20 т 4m 
cries ОЁ 


Note—] i i 
ote- Because of the change in examiners noted previously, there аге two : 
correlations for girls at the older ages. 


тр» 105: 
якрх ай, 
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TABLE 5 


DISTRIBUTIONS OF "WITHIN-INDIVIDUALS" CORRELATIONS 
BETWEEN TEMPERATURE AND FAT 


r Girls Boys 
+.9 1 1 
+.8 1 0 
1 0 1 
+.6 1 1 
4-5 6 4 
n5 3 4 
з 6 3 
+2 2 4 
жа 7 4 
“BO « 4 5 
—D 22 3 5 
=, 3 4 
цал, 0 2 
—3. 4 4 
—4. 3 3 
эн 9 3 1 
ERG s 1 3 
—7 . 3 3 
-48 . 1 0 
—2 0 0 
52 52 
31 27 
: 21 25 
. : -4 +.0 


where he had few subjects. 
Е subcutaneous fat than do 
ast age 16. Although in our 
# the fact that different 
rence between sexes is 


ве E м Reynolds’ trend at the older ages 

па rls consistently show greater amounts 0 

fon go this difference increases until at le 

кж е size of the difference is a function о 

55 Ло were used for each sex, the general diffe 
established to be questioned. 


Relationship Between Oral Temperature and Subcutaneous Fat 
$ пе ites that differences in body temperature are at leas 
ns e ifferences in insulating subcutaneous tissue 15 correct, then one 
le a asonably expect parallels between these two measures. Three pos- 
lation pie ы suggest themselves: comparison of the age trends, corre- 
А Oefficients computed at each age, and correlations within each 


indiy; 
ndividual over tine 


t partially 
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Comparison of Table т with Tables 2 and 3 indicates no parallel in the 
age trends for either boys or girls. The correlations at each half-year age 
interval are listed in Table 4. While there is a predominance of positive cor 
relations, no clear-cut trend is apparent and only three of the coefficients 
are statistically significant (age 17 for girls and ages 13 and 16 for boys). 
The distributions of the correlations for each individual are given in Table 
5. For boys, the median correlation is essentially zero. For girls, the median 
correlation is very low but positive.* In brief, neither the correlations within 
individuals nor the correlations at different ages lend strong support to the 
hypothesis that the reversal in the downward trend of girls’ temperature 
is due to the insulating effect of fatty tissue. At best the evidence is only 
suggestive. 


TABLE 6 
CORRELATIONS AT SUCCESSIVE AGES BETWEEN BMR AND TEMPERATURE 


Girls Boys 
CEN. желт жө жне жн жн. 
14 +37 16 +412 
" .. 29 +.43* 37 +37 
. » 43 +25 44-54" 
| . 39 4.06 45 +41 
à 44 — 4.09 45 +406 
45  --28 45 +09 
41 4.17 47 —.03 
. 34 --20 41 --08 
. 23 31 +18 35 +.36* 
2 ee 23 — -L.49* 34 —401 
25  --28 33 +00 
5 ” Қ 0 5 
ха ил Малы eee 


зэрхс 01, 


Relationship Between Oral Temperature and BMR 

Although Shock’s BMR norms for these girls (12) show no reversal 
corresponding to the one found in temperature, some of the individu? 
curves (12) do suggest such a phenomenon. Therefore, the correlation? 
between oral temperature and BMR at different ages, and correlations нер 
tween oral temperature and BMR бог each subject individually were So 
puted. The correlations at each age are given in Table 6. For girls, а 1 
coefficients are positive, although only two of them, age 12 and age 19 


4 The probability of obtainin 


T : one” 
tailed test). E 59 рег cent positive correlations by chance 15 10 ¢ 
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TABLE 7 


DISTRIBUTIONS OF "WITHIN-INDIVIDUALS" CORRELATIONS 
BETWEEN TEMPERATURE AND BMR 


r Girls Boys 
1 1 
0 1 
2 3 
3 5 
1 3 
3 4 
6 4 
1 9 
4 4 
4 2 
9 9 
1 1 
6 1 
1 3 
3 0 
3 0 
3 1 
0 1 
1 0 
0 0 

52 52 
25 36 
27 16 
ex 42 
<.01 


g a two-tailed test. For boys, 


Teach significance at the 5 per cent level, usin ) 
(12, 12.5, and 15.5) arc.sig- 


cleven of the thirteen are positive and three 
nificant, 

The distributions of individual correlation coefficients between tempera- 
ture and BMR are given in Table 7. For girls the median value is zero, 
while for boys it is low, but positive? Thus the positive evidence provided 

Y the correlations at separate ages is not confirmed for girls, but it is 


Confirmed for boys. 
— 


5 ЭЭ Б А 
The Probability of obtaining 69 per cent positive correlations by chance is less than .01. 
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Е. Between Oral Temperature and the Menarche 
и. чэн that for several aspects of physiological develop- 
ШЕПТЕ чаш а = menarche is a more meaningful index of develop- 
“үк m tee is chronological age. Since body temperature 18 known to 
Жб ned oF i pens cycle (9) and since the reversal in the down- 
nud is Аа temperature takes place during the age range when 
ie аре Бх хээ poem the menarche the data were retabulated in 
биаз hated ca т аг) menarche. Figure 2 shows the temperature 
“Эрээн к Y age deviation from menarche (ADM). The reversal 
ео а : of oral temperature does occur at the menarche; 
d is upward for two years. Table 8 lists the means and 


Standard deviations. 


Taste 8 
MEAN ORAL TEMPERATURE BY AGE DEVIATION FROM MENARCHE 
10 98.10 21 
10 97.98 27. 
16 97.98 430 
27 98.02 27 
39 97.93 35 
41 97.85 37 
43 97.94 33 
43 97.94 37 
41 97.97 49 
39 98.00 42 
36 97.96 39 
25 97.94 35 
24 97.78 46 
16 97.90 40 
13 97.53 438 
8 97.82 40 


Discussion 
for both boys and girls and the higher tem- 
by data from other investigations. However, 
what difficult. 


ee in temperature 
мерге гон girls are supported y 
we шил of these findings is some 
other ie нө the relationship between oral temperature and several 
this sees а es which seemed likely to be pertinent. It seemed possible that 
ifference in oral temperature might be due to sex differences in 
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insulating fatty tissue, but no parallel was found in the age trends in these 
two variables. Correlational techniques yielded slight indications of a posi- 
tive relationship between these two variables in girls, but not in boys. 
Possibly the amount of subcutaneous tissue is too small in boys to have a 
measurable effect, but this is only conjecture, 


In the case of the relationship between temperature and BMR the posi- 
tive evidence is largely restricted to boys. For boys, the age curves for oral 
temperature and BMR are roughly parallel and both the individual corre- 
lations and the correlations at different ages tend to be positive. For girls, 
however, the temperature age trend exhibits a reversal which is not found 
in the BMR data and although the correlations at different ages are positives 
the individual correlations center around zero. 


. к : icating 
É Finally, we examined the possibility that the menarche is a el tmt in 
actor in the age trend in girls’ temperature. Oral temperature Р decline 


ә А > earl 
terms of ADM does indicate a possible relationship. дар, ee follow- 
ends at the menarche. However, this gives us no explanation 10 
ing rise and fall. ariables 216 


other var ор 
lid will ace 
dice 1 


evels in £ 
on with t issue ! 
bcutancous portant 
a more ИР 17617 
ht that ай en 


age trend among girls. It may be that temperature : 
influenced by subcutancous fat and subject to variati 
Cycle, whereas in boys, in whom the amount of sut 
comparatively small and changes less with age, BMR. $ 
factor, However, the extent of these relationships is 50 slig 
different hypothesis may be required. 


SUMMARY рама Аа 
su ар 
е and to 
Age trends and sex differences in oral p earn авс"! 
X. 
fat among 53 boys and 52 girls measured from appro 5 0 


18 were examined. бй in. both ой 

Oral temperatures declined during this age ape i 
decline being more marked, and approximately Е 13.0 
girls the decline was reversed between the ages 3 higher * а t WP, Is, 
age 13, the girls’ oral temperatures were significan) grancovs ж іп A" 
No relationship between oral temperature and $ were ОРЕН, тын 
served in boys. Indications of a positive relations Ж was 
Little relationship between oral temperature ап але А епа?“ ge 
girls. Indications of a positive relationship were Ө оп to f Е En the - 

When oral temperature was considered in шиний” sell gei" 
was found that the early decline in temperature Ге ing the 


ing 
ра resum 
arche, rising for about two years thereafter before 
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е 


Subcutaneous fat in girls increased until the age of 16. Among boys, 
Subcutaneous fat showed comparatively little systematic variation with age. 
The trend was curvilinear, increasing to age 12, declining somewhat from 
13 to about 17, and then increasing again to 18. 
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WHY AN INTERDISCIPLINARY SOCIETY FOR 
RESEARCH IN CHILD DEVELOPMENT * 


Date B. Harris 


Institute of Child Welfare, University of Minnesota 


ig, addressed this Society, 
gorate the group. His 
or concern to us 


Wes е адо its president, Dr. L. W. Sontag, : 
VEEN кэм ution and questioning how їй resa 3 6 
aken early reflects the social change which is of maj 
тогоо given to child development as a common focus 
eral disciplines. 

dive P are also currently concern i 
derision ид field. At one time many psychologists thought that the 
which s st s the growth process would give them something unique, 
give. The T га behavior modifications in rats or adult men could not 
of бог ooked to comparative, experimental embryology and to patterns 
Suis, or growth to provide the principles or concepts about which they 

ganize their thinking concerning behavior change. А striking 


fea 4 : : 3 
ture of current child psychology literature 15 the absence of discussions 


of : : 
growth or of the use of growth concepts in an attempt to organize 
hological discussion there 


"Er about child behavior. In current psyc cal d | 
these awareness of research on hormones or of modifications of diet, as 
ctors may relate to behavior. 
ge been the traditional contributio 
нае evelopment. Under the auspices of 
‘aca material based on physiological processes have been brought to the 
teachi n of psychologists and educators, sociologists and nursery school 
= ers, and vice versa, the concern with the child as a learning organism 
in a social world has been brought to the attention of biologists and anato- 
mists, orthodontists, and biochemists. Despite expressions of dissatisfaction 
With our efforts, of lack of common language or integrated theory, this 
has not been an insignificant achievement. There are many demonstrations 
for example, that the child psychologist who has been active in the Society 
for Research in Child Development is aware, 28 other child psychologists 
are not, of literature in related arcas, and of concepts in other disciplines 
Which have fruitful impact on his own thinking. More often than not, 
жы, a psychologist has а broader view of the child as a growing, changing 
anism and especially of the significance of research findings for practical 


es 
1 4 
Paper read at the 1952 meeting of the Society for Research in Child Development, 


У À 
ellow Springs, Ohio, March, 1953. 


ed with the apparent lack 


n of the Society for Research 
this organization, bodies of 
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matters of child nurture and guidance than his colleague of somewhat more 
restricted training. 

The interdisciplinary idea is not dead. Since 1946 there has arisen in 
practically every major university a center or laboratory for research in 
human relations, or social behavior, or social relations. One and all, these 
are interdisciplinary efforts in the broad field of social science. Everyone 
agrees that in an age of rapidly multiplying data and overlapping areas of 
concern, we ought to achicve more integration, more concerted attack on 
common problems. 

Perhaps we now lack the sense of mission which gripped our field in its 
earlier days; perhaps we are not so sure that through facilitating child 
growth we can attain the “Good Society.” Our currently popular inter- 
disciplinary efforts appear to be searching for principles of group Ше-- 
social, economic, political—which when properly manipulated and applied 
will attain at least a better Society. Studies of child behavior in the group, 
under this new approach scarch also for these general principles. There 1$ 
less concern with childhood for its own sake, on the assumption that à 
good childhood insures good adult living. 

Dr. Sontag pointed out that lack of venerable academic tradition has 
handicapped us. An expert is truly expert in only a limited area, and often 
he gets his greatest professional recognition and satisfaction in an “old line 
department. This problem has troubled the various child development 
institutes, and some of the newer centers for interdisciplinary effort in the 
Social sciences report growing awareness of this same problem. They t0% 
may repeat our developmental cycle, find themselves lacking а first row 
chair at the academic council tables, fail to preserve their sense of mi 
and may in time hold similar progress and planning sessions such as t^ 
one. I predict that others are and will be grappling with the sense of help 
lessness which seems to come with broad gauge interdisciplinary effort. p- 
| Several major attacks have been made on the serious problem of esta 
lishing among several disciplines a common floor on which to Wor’ ‘of 
approach which is currently being argued in psychology for the be eo 
sciences and which has many proponents, is the attempt to establish а hyP 4 
thetico-deductive system with theorems and postulates marshalled in pre ? 
logical order, from which hypotheses can be stated which may be subject 15 
to experimental test, in the usual logic of science. A number of such an 
toward unifying theory have taken place recently in the area of social 16 
tions, or social behavior. Participants in these efforts have sooner oF 
Mi realize the tremendous difficulties involved in semantics, рп 
pc and the perennial problem of perception which is contaminar, 
«Уны Preconceptions of the observer. Nor docs a reorganization © “o 

By wipe out the impact of these private meanings and ргесопсер tbat 
as much recent psychological research has shown. It has been а1800 jt 
since these preconceptions inevitably condition the gathering of дай 
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becomes essential that the theory be worked out in the greatest detail 
before hypotheses are formulated. Professional literature is full of studies 
which have been subjected to the Procrustean bed of theoretical terminology 
and made to demonstrate the adequacy of new theory. 

Others still urge the familiar approach of empiricism—that we come to- 
gether at the point of methodology, of operations concerned with data 
gathering, While it may well be that further multiplication of empirical fact 
is indeed “beating a dead horse,” it can scarcely be denied that in the 


operations the scientist goes through in defining and measuring his variables 
velopment of new 


there can be somewhat greater agreement than in the de 
he freight of old 


systems of abstract terms in an effort to get rid of t 
meanings. 

A third approach has Бсеп the attempt to concentrate on the whole child. 
Most of us are agrecd that onc cannot really attend to the whole child—he 
evades you. We need a process of analysis followed by one of synthesis. 
The initial broad, broad look never turns up much of significance. One has 
to focus, and focus again, here and there, and then stand back to observe 
the areas which he has studied in pin-point detail against the larger body 
of phenomena which the broader look reveals. We no longer pay much 
attention to the earlier literature on the “whole child.” We recognize that 
One cannot attain scientific excellence аз an expert on the whole child. 
Indeed, excellence in one's own ficld, as we remarked earlier, may become 
Something of a deterrent to interdisciplinary effort. The competent person 
doesn’t want to be bothered doing things he cannot do well. This, however, 
15 no argument against the activities of the Society for Research in Child 
Development. A very competent person coming to another arca new to 
him, even though an amateur, can usually (а) raise good questions, (9) 
see “simple-minded” relationships, (с) appreciate honesty, scientific caution; 
and methodological exactness, and (9) share in a cooperative spirit of inter- 
est arising out of curiosity and the spirit of inquiry which is so character- 
istic of good science. To provide such opportunities seems to me to be а con- 
Unuing service of the Society for Research in Child Development. 

What suggestions can we make? Two years ago Dr. Sontag believed that 
We should go to other professional societies, taking our work and interests 
to their sessions, We have not yet had sufficient time to undertake and to 
evaluate this procedure. If it should result in only the members of that 


Society attending the joint meeting, We would not of course attain our 


Боа]. Perhaps there are undertakings which we as a Society could sponsor 


Which would occur outside of meetings- Perhaps committees of our own 
membership could undertake to publish within our own journals systematic, 
scholarly cross-disciplinary reviews of research findings. We continue to need 
Searching surveys of the literature, by area or topic, in an attempt to bring 
together what we know, critically evaluate it, and indicate the gaps in 
knowledge. I refer to the type of review which appears in Carmichael’s 
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Manual of Child Psychology (2) and an occasional example of which has 
appeared in our own Monograph series. These would be scholarly works 
for scholars. 

As is so often the case for sciences which deal with human welfare, our 
chief consumers consist of the applied folk—educators, teachers, home econ- 
omics people, pediatricians, parents. These people do not do research 
themselves, and are not always able to read with understanding our tech- 
nical documents. But they are eager to improve understandings which grow 
out of these technical documents and to apply the practical outcomes of 
research. They will expect uscful materials, whether from bodies of em- 
pirical norms, or from confirmed or rejected hypotheses which permit 
greater control of the kinds of behavior they seek to promote. 

Some of us ought occasionally to write interpretive articles, or articles 
which point out the implications as we see them of bodies of research 
material. These articles should, of course, be published where they will be 
available to the consumer. If we do not find this to our liking, perhaps We 
can encourage some of our students to undertake this task, but it is a useful 
learning experience to force oneself to raise the question “so what?” about 
some of his work, I say this with full cognizance of the importance © 
basic research, which attempts to solve no practical problem but merely 
to advance our understanding of fundamental principles of life processes. 
We are well aware of what a strictly utilitarian point of view does to science, 
but it is a chastening and perhaps useful experience to examine periodically 
onc's own work and that of his colleagues with the question, “What does 
this add up to for human living?” 

It may well be that such pulling together of data will force recalcitrant 
empiricists to reconsider the advantage of theory. On the other hand, such 
evaluative reviews may have a salutary effect on theory. A case in point 15 
Ше Present situation with respect to research on social behavior of children. 
ын class theorists and sociometricians are doing a great deal of work of 
Se дыы ай ир of en eT 
hon ме pment of social behaviors. Many of the conc Um 
4 ging from such research, appearing as tests of hypotheses dedu 
rom theory, are available in an earlier descriptive literature. Тһогоо8. 
acquaintance with this earlier literature might well save modern exper" 
menters some time and perhaps much money. 


Бест NR suggest an attempt to develop occasional semina 
изи €scriptive, systematic reviews of research from а 

y to people in other fields who have a concern with children. 500 
workers are currently most enthusiastic over an attempt by Otto Pollak 
and collaborators (6) to examine so hotherat? 
ё 


: : cial science in relation to psy¢ 
ээ children, This book seeks to explore and define the contributions 0 д 
i pore to practice in a psychoanalytically oriented child eri 
clinic. This project is in itself a case study of a staff seminar in © 


rs which 
one area 
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institution and has been described as a major and outstanding success as а 
bridge of interdisciplinary gaps. The book is written strictly from the socio- 
logical and psychiatric point of view, with one chapter on psychological 
learning theory. It intentionally avoids the child development literature. 
The argument advanced for this neglect is that the scientific and quanti- 
tative character of the child development literature is discouraging to 
qualitatively trained social workers who are far more comfortable using 
descriptive and qualitative language. It is to be regretted that the selection 
of relevant behavior sciences and their insights was made principally in 
terms of “comfortable language.” Some of us have not had the experience 
which Dr. Pollak describes. On the contrary, we have found that social 
workers, given insight into the power of predictive tools and quantitative 
methods, can become most enthusiastic about them. Pollak’s book, it seems 
to me, is one of the best arguments for broad interdisciplinary seminars 
which would strive to teach the members of a profession some of the useful 
tools and concepts developed in another area. 

These suggestions are mostly pleas for organizing, for synthesizing. Like 
many, I am impressed by the extent of our data, and the need to systema- 
tize it. Certainly many studies appear pointless; they have been “ground 
out,” simply because it was possible to go through the motions of grinding. 
Yet, I am not ready to throw out the straight descriptive method. I would 
like to see some researchers continue to work with molar behaviors, with 
growth studies, with physiological studies. Perhaps as some hold today, 
the socially useful concepts are independent of a developmental process 
in which age change is a fundamental dimension. Yet social-psychological 
theories today are cast in the language of behavior modification. The child 
development point of view is usually concerned with this modification 
over a longer period of time than is recognized in many behavior studies. 

I am not yet ready to throw out growth as an integrating concept in the 
child field together with the longitudinal method of studying process. 
Students of animal behavior who come from biology have long emphasized 
the need to observe the entire life development of species under a great 
varicty of “natural habitats" before developing hypotheses which can be 
taken into the laboratory for crucial test. It is interesting to note that, in 
an attempt to describe the developmental process in mammals other than 


man, Scott and his co-workers (7) in the field of comparative psychology 


are now utilizing methods which were applied to children in an earlier 


Period. In the field of child behavior we see Roger Barker (1) applying to 
children the methods and concepts of naturalistic observation and of ecology 
which have been so notably advanced by students of animal behavior such 
as Lorenz (4) and Tinbergen (8). Their hypotheses grow out of an intimate 
acquaintance with the varieties of behavior manifested by a species. Cer- 
tainly the cultural anthropologist has represented this point of view, and 
Margaret Mead (5) goes so far as to argue for the substitution of years of 
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experience for scientific rigor—the experimentalist becoming his own 
instrument. Few of us would go quite this far, though some of us are а 
little baffled when we attempt to encompass the behavior of children as 
we know it within the neat and limited paradigms of the hypothetico- 
deductive system. А 

One difficulty revealed by the literature of modern psychological learning 
theory is the apparent lack of recognition of the complexity and of the 
reiterative, cumulative character of environment as far as children are con- 
cerned, The learning conditions sct up by the experimentalist do not come 
anywhere near approximating the kinds of learning situations which chil- 
dren get themselves into every day. As many have pointed out, there 1s à 
tremendous amount of over-learning in many aspects of child’s behavior 
which is never equalled in the laboratory, with human subjects at least. 
Animal ecologists recognize that cage born and bred animals may learn 
differently than do animals subjected to the variety of environing conditions 
found in the "natural" habitat. 

Recently, Protessor Harlow at Wisconsin has questioned the drive-reduc- 
tion basis of learning, at least in primates (3). He points to the manipu- 
lative, investigative tendency characteristic of monkeys, and to an even 
greater extent of children. Nor does he seem to be willing simply to сэ 
this tendency another “drive.” То encompass some of the behaviors ob- | 
served in children as well as the thirst-hunger-sex drives investigated 38 7 
rats, one must broaden and generalize the “need” concept so much a а 
be almost self-defeating. Harlow has also argued for “learning-scts — 
that higher organisms, at any rate, "learn how to learn.” If this is tues 
learning performance is different at different stages of development yor 
Principles established on a very simple organism might not apply 19 | 


 —————X 


—— олташ. 


learning of the same organism at a more complex phase of its developmen: 
To use such principles successfully at diflerent levels of complexi ost 
would have to generalize them so broadly that they could mean ai 
anything. In our earlier history this happened to concepts of beet 
tion" and "integration." It may well happen to concepts of "need қылы 7 | 


B H . . » % 48” 
“primary and secondary generalization,” “latent learning” and the own 
r 


These are reasons why we should occasionally look beyond nn cure 
“systems” and regard the organism as broadly as possible as a possible her's 
for intellectual provincialism. We may not take the time to read сас У 
journals, but the round tables of an interdisciplinary society таў 
enlarge our intellectual life-space. tion 

Let us have an extension of behavior theory and the vigorous pm. of 
of research along its lines, But let some continue, as does the stu othe | 
comparative behavior, extensive, rigorous observation before taking ни? ар 
eses to the laboratory for test. I do not look for the early creation © sp 
interdisciplinary "theory" of child development, applicable with eda eor" 
ity by all the scientific interests represented here. I am sure that ! 
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conscious” thinkers in various areas can learn from observing the methods 
and operations of their colleagues in related fields. As a result of this wider 
awareness, the traditional emphasis of our Society, I believe that any scien- 
re investigator will produce results which will more quickly have results 
or the common good. 
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concerning two of the 
t, the Wechsler Intelli- 
Mental Abilities 


шан study gives some comparative information 
= tests in the field of intelligence measuremen 
Boum Scale for Children (WISC) and the SRA Primary 
cst (Elementary) for ages 7 to 11 (SRA). 
: Although both tests yield an 1Q, they differ in many ways. Some of the 
ssential differences are as follows: (2, 3) 
т. The WISC is an individual test, while the SRA i 
administration. 


s intended for group 


2. The WISC consists of 12 subtests, 2 of which are considered as supple- 
ed in this study. Verbal 


eee b ар two supplementary tests were not uscd s study. Verl 

and юма general information, comprehension, arithmetic, similarities, 

TERE. B e ату. Performance tests are picture completion, picture arrange- 
» block design, object assembly, and digit-symbol. 

= consists of 5 subtests, each of which is designed to measure а 

"авгай primary mental ability” — Verbal-meaning, Space, Reasoning, 

т, and Perception. 

шилэн WISC yields a Total 10, І 

yields a total IQ, plus an IQ for each of the primary 


tested, 

я i WISC IQ's are obtained by comparing each subject's performance 

V. . . 

кы scores earned by individuals in his own age group. SRA scores are 
tained by comparing each subject’s performance wit 


indivi : ; 
ividuals in a composite age group- 


Verbal IQ, and Performance IQ. The 
mental abilities 


h scores earned by 


h this study is concerned are: 
total 1Q’s yielded by these 


T " 5 9 : 
he two general questions with whic 


1. To what degree and in what manner are the 


tests associated? 


i 2. How do the SRA primary abil 
ormance 10% yielded by the WISC? 


EP 


ity IQ's relate to the Verbal and Per- 


o the State University of Iowa in partial 
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Мєтнор 


ifty children, ranging in age from 8 years, 5 months, to 10 years, 4 
юэ were given cs the WISC and the SRA These children E 
prised the 3rd and 4th grades of the University Elementary ane ч 
University of Iowa. They are of superior intelligence, and come from fa 
ies of high socio-economic status. е 
ee WISC and the SRA were administered to each subject within one 
month of each other. In order to balance the effects of having one test E 
fore the other, half of the children were given the WISC before the SRA, 


and half of them were given the WISC afterwards. These two groups Were 
equated on the basis of age. 


TABLE І 


COEFFICIENTS OF CORRELATION BETWEEN SRA PRIMARY 
MENTAL ABILITY 10% AND WISC VERBAL 
AND PERFORMANCE 10% 


WISC Verbal IQ — WISC Performance 10 


Space 19 34 

Number 15 38 

Reasoning 63 55 

Perception 418 42 

Verbal-meaning ........,. 68 40 
RzsuLTs 


о 
A correlation of .68 was found between the total 105 yielded by p 
tests. The hypothesis that the relationship between the total IQ's wa 
linear was rejected at the 5 per cent level of confidence. E and 
The correlations of the primary ability IQ's with the cargar 
Verbal IQ's are presented in Table т. Space, Reasoning, and Verbal-m є IQ: 
correlate more highly with the Verbal IQ than with the Performance ance 
While Number and Perception correlate more highly with the Perform 
10. : 5 сог 
Calculations of the significance of the difference between the pe 
relations for each primary ability were made, using the formula ions 
from Johnson (1). The results are given in Table 2. Only the corre 


ngs and 
tion able 
һе test 


2 Two examiners adminis 
training sessions, 
items provided a 
were essentially t 


tered the tests to the children. Preliminary m 
plus provision for the use of combined judgment in scoring be 
ssurance that the techniques of administration and scoring © 
he same for the two examiners, 
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for Verbal-meaning were found to be significantly different, with this dit- 
lerence significant at the 1 per cent level. 

Means and standard deviations for each IQ secured are shown in Table 3. 
The group mean for the SRA total IQ is 3.3 points lower than the mean 
for the WISC, and the SRA scores have greater variance. АП means, 
except SRA Number, are above average. 


TABLE 2 
F SCORE INDICATING THE SIGNIFICANCE OF THE DIFFERENCE 
FOR EACH PRIMARY ABILITY, BETWEEN ITS CORRELATION 
WITH THE WISC VERBAL IQ AND PERFORMANCE 10 


10 F Score* 
сэ ——  — иины 125 
n — ——— ate ав 2.708 
ТТ 515 
Бёссер өрг „аал ja eerie nite А 2.825 
13.260 


Verbal-meaning 


* Àn F Score value of 4.03 is significant at the 5 per cent level, of 7.18 at the 1 per 
cent level, 


Discussion 


s on the two tests indicates some 


A correlation of .68 between the total IQ’ 
llow a high degree 


бере оЁ correspondence between them. But it does not a 
of predictability from one test to another. | 
At the beginning of the study certain hypotheses were set up with respect 
to the relationships of the primary ability IQ's with the Performance and 
Verbal 10%. These hypotheses can now be considered along with the rele- 
vant results secured. 

1. It is hypothesized that the SRA Verbal-meaning IQ (V) will be more 
closely related to the WISC Verbal 10 than to the WISC Performance 10. 

The null form of this hypothesis has been rejected. The correlation be- 
tween Verbal 10 (WISC) and the Verbal-meaning IQ is .68, and the corre- 
lation between Verbal-meaning IQ and the WISC Performance IQ is .40. 
The difference between these correlations is significant at less than the 1 per 
cent level, 

2. It is hypothesized that the SRA Perception IQ (P) will be more 
closely related to the WISC Performance 10 than to the WISC Verbal IQ. 

The direction of the correlation differences is as predicted, but the cor- 


relations do not differ significantly. 
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TABLE 3 


MEAN IQ AND STANDARD DEVIATIONS FOR WISC AND SRA 
ON 50 CHILDREN 


M 5р 
WISC 
ВЕейОННаН a ax адаа ман s 110.2 12.3 
ХЕ Аа estie Ae eque AE 1132 10.8 
o ——— Эныз 113.0 10.8 
SRA 
QUAE Ека она etd: 117.8 21.2 
Blumber „ъч ——— 97.7 10.5 
ВЕЛО әз; теа тарыла ore me 118.0 18.8 
РШЕ. uos sentiet наасан в . 107.9 18.3 
Verbal nica ning) p тала ар syne € 116.8 14.6 
шай — —— wnenocen 109.7 13.2 


3. It is hypothesized that the SRA Space IQ (S) will be more closely 
related to the WISC Performance 10 than to the WISC Verbal 10. 

The difference between the correlations of 34 and 49, with the Perform- 
ance IQ and the Verbal IQ respectively, is not in the predicted direction: 
The difference between the correlations is not significant at the 5 рег сан 
level of confidence. 


4. It is hypothesized that Reasoning ability (В) probably is impor 
for success in both verbal and performance items. 

К correlates substantially with both WISC 10%. The difference bet 
the correlations of .63 and .55 is not significant at the 5 per cent дэ” 

5. It is hypothesized that Number (N) will not correlate more 1“ 
with WISC V IQ than with WISC P IQ and the correlations with 


WISC IQ's will be low ones. 


The difference between these correlations of 38 and 15 (Table 1) _ i 
significant at the 5 per cent level; nor does the second of the two 7$ ш ег 
significance, although the first is significant at slightly less than der 
cent level. ith 

Why should Space correlate as highly with the Verbal IQ as it does үн 
the Performance IQ? It is suggested that there may be some process, . 
verbal conceptualization which are utilized in solving the Space items: 
haps the child verbalizes to himself concerning the relationships of the 
metrical figures, and his success in doing the items may be relate 
verbal facility with which he makes these conceptualizations. 


tant 


wcen 
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ылда. mean for the Number test lower than the other means? Two 
: actors may provide the answer to this question. 
1. Content of the Number test. This test consists of addition problems 
2. Arithmetic traini Е : 8315 high speed component. 
ал. ic traning of the subjects. The arithmetic program of the 
и baled emphasis on speed. Children are trained in the logic and 
lide 22 шаг the manipulation of numbers, and are encouraged to check 
. ers through the use of various devices not used in the original 
solution of the problem. 
ME cg ue of the data indicates that the lower- с 
өресі клан, intellectually superior children were due mainly to the 
addition 2m not to inaccuracy of computation. An average of 27.3 
Dues problems were attempted by each child out of a total of 52 prob- 
Бу and the average number of errors was only 2.1. 
"ағ if this group of subjects had been given traditional arithmetic 
тич. 2 is questionable to the writer whether the results of the SRA 
abilities сэр Sud be said to give an accurate appraisal of their number 
тэм = ertainly the ability to handle speedily simple quantitative prob- 
whether Pad pe Seems to be tested here. However, it 15 questionable 
yen a Jf child s ability to do arithmetic reasoning and computation of 
«Мин: о numerical problems is tested. These skills are, in the writer's 
on, an integral part of the individual's total numerical ability. The 
E oor can, of course, be answered empirically. At this point, 
i Siem b "i the absence of evidence that N is predictive of these other skills, 
ci. e»: that the limitations of the Number test, in terms of what it does 
io 29 not include, should be clearly understood by those using the test 
The s a child's numerical ability. 
selecte ies 22 this study are, of course, 
ань = жан of children was used. In 4 
relevant arger number of children representing 4 
ant experimental variables should be tested. 


whi ? › А 
ich become progressively more difficult. It hi 


than-average scores made 


limited by the fact that a highly 
order to increase confidence in 
broader sampling of 
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STUDIES IN INTOLERANCE OF AMBIGUITY: 
I. THE DECISION-LOCATION TEST 
WITH GRADE SCHOOL CHILDREN 


Епсеме E. Levitt * 
Child Welfare Station, State University of Iowa 


Intolerance of ambiguity has been defined as "the tendency to resort to 
black-white solutions, to arrive at premature closure as to valuative aspects, 
often at the neglect of reality. . . .” (4, Р. 115). The individual who is 
intolerant of ambiguity tends to categorize phenomena rather than to order 
them in a continuum. There is a tendency to precipitate judgment, both 
in perception and cognition. The theoretical explanation is that this indi- 
vidual feels acutely insecure in ambiguous situations, and hence tends to 
structure ambiguity prematurely, or at least sooner than individuals more 
tolerant of ambiguity. 

Intolerance of ambiguity has been suggested by Frenkel-Brunswik (4) 
as the key variable in the ethnocentric personality. Two recent experiments 
G, 11) have found that ethnocentrism is positively related to measures of 
intolerance of ambiguity in college students. 

Although the existence of ethnocentrism in children has been well- 
demonstrated, (see for example 12, 13) there are few studies which bear 
on its relationship to intolerance of ambiguity at the lower age levels. 
Frenkel-Brunswik (3) claims to have found it in ethnocentric children in 
an analysis of interview data. An ongoing study by B. R. McCandless and 
H. D. Holloway will attempt to relate two measures of ethnocentrism and 
two of intolerance of ambiguity in elementary school children. No other 
studies in the area are known to the writer. : 

The purpose of the pilot work to be reported here is to investigate the 
usefulness of two proposed measures of intolerance of ambiguity, and to 
determine their relationship, if any, to ethnocentrism in children at the 
grade school level. | 


Tue Tests 


Three tests were used in the study, the two proposed measures of intol- 


€rance of ambiguity and an ethnocentrism scale. The latter (hereafter re- 
ferred to as GHME) was devised by Gough, Harris, Martin and Edwards 
45). It has twenty-four items which are similar to those commonly used 
їл adult ethnocentrism scales. The child indicates agreement OF disagree 
са with each statement; the ethnocentrism score is the number of agree- 
ents. The test-retest reliablity of the GHME is 31. 


1 
мае Pa of this paper was suppan 
сац гэнэ of Mental Health of the N 
assistance d The author is indebted to Miss 
especially in the collection of data. 


H-301 from the 
h, U.S. Public 
her invaluable 


ed by Research Grant M 
ational Institutes of Healt 
Marjorie A. Moore for 
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One measure of intolerance of ambiguity was the Decision-Location test 
(the ОПТ) 2 This is an adaptation of the Incomplete Pictures sub-test of the 
Minnesota Preschool Scale (14); it consists of two series of twenty straight 
line drawings. The first picture of the series is a single line, and more lines 
are cumulatively added in each subsequent picture ot the series, terminating 
at the twentieth picture as a drawing of a simple object. The final drawings 
in the two series used here are a truck (DLT;) and a shoe (DLTs). No 
method of estimating reliablity for the DLT has been developed as yet. 

The drawings were made into 2 x 2 slides (ог group presentation. The 
slides were shown in serial order for 15 seconds cach. The subjects were 
instructed to respond to each slide on a response sheet, which consisted 
simply of a column of numbers from 1 to 15 with a space for the response 
next to each number. The response sheet number corresponded to the post 


tion of the slide in the series. The crucial aspects of the instructions аг 
presented below: 


Just as soon as you think you know what the picture on the final a 
will be, write the name of the object on your response sheet alongside o 
number corresponding to the slide number. Do this even i£ you are not e 
sure what the object will be. If you have any idea whatsoever of what i 
completed object will be, write it down in the correct space. However, Ї 
not guess if you have no idea at all. In that case, write "Don't know” ын us 
space alongside the number corresponding to the number of ше рьш 
You may change your mind about what the completed picture will be 
any time. But do not change anything you have already written. 


Etzel (2) found that accurate perception of the final object occurs is 
about the fifteenth drawing. If the full series of twenty slides were эй 
sented, the subjects would become aware of the accurate perception a 
and would withhold guesses until that point in the subsequent series. this 
this reason only the first fifteen drawings in each series were used in 
study. jer 1e 

As a further check on any tendency to go back and change uie ing 
sponses, the response sheet was broken up in three sections each contain 


: : to the 
five response spaces. Each was collected in turn before going on 
next five, 


bject 


. . . 4 50 
The instructions аге deliberately made ambiguous so that each cin 


is free to guess or not to guess according to individual perception. Th re- 
structions are, of course, objectively uniform for all subjects, but 1t a i 
»umed that the child who is intolerant of ambiguity will interpret the uc 
оса! instructions as а requirement to guess as soon, and as much as gen 


?'The Decision-Location 
Bureau of Juvenile Research, 
County Training School, 
dissertation (2) as an indiv 
for this study, 


Test was designed by Drs. Barbara С. Etzel, m. wayne 
» Columbus, Ohio, and Sidney Rosenblum, now at ёс ^ 
Northville, Michigan. It was originally used in Dr aration 
idually administered test. It was revised for group Pres author 
and for subsequent studies by Drs. Etzel and Rosenblum and the 
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This expectation is founded on the many demonstrations of the effect of 
need on perception and interpretation. 

T he score for intolerance of ambiguity is the number of responses other 
than Don't know" made prior to the point of clear perception. Clear per- 
ception is defined as an unbroken succession of correct responses ranging 
from some earlier slide to the final slide. It is rare that clear perception 
occurs before the thirteenth slide, and it is more common to find a correct 
response only on the fifteenth slide, or not at all. 
ыз measure ol intolerance of ambiguity was the misconceptions 

consists of forty-two popular misconceptions concerning such 
mental illness, hypnosis, and natural 


subjects as А 
bjects as personality, physiognomy, 
work (10), eight from 


lu [wenty items were taken from Nixon's 
жыга (6) and seven from ап earlier study Ьу the author (7). The 
maini er ч T 5 A 
м юэ? seven are from various sources, Terminology was carefully 
ecked for voc $ я : 3 
Subjects ў Vocabulary burden in view ol the educational level of the 
simplicity, number of items were revised somewhat in the interests of 
The subj 
bjects were required to choose from three alternatives—true, false, 
The M scale score was the number 
ability by the Kuder-Rich- 


or don’t k 1 
Mae now—or cach misconception. 
sconceptions c isti 
ardson sl ceptions checked as true. Estimated reli 
Short formula is .70. 


Th PROCEDURE 
€ ethnocentris " 5 А 7 
бе еш nocentrism scale (GHME), the misconceptions scale (M), and the 
tered a. of the Decision-Location test (DLT), the truck, were adminis- 
a СЭН " К : 
Broup of sixty-six girls at a community summer camp in Eastern 


low 

а duri ; 
to 13 ADS the summer of 1953. The ages of the group ranged from 8 
12 h to the 8th. The mean 


Brade leve] w 


a school grade range from the 4t 
" as 5.5, the mean age was 10.23 years. 
is а ры Базе for the group «5, 8.12, the mean M score 8 
Was 39 рег энд Ж DLT was 5.99. The prevalence рег conan ва 
Or the ай awener duce to the camp schedule, 19 m - 
.* Presented “их”: of the second DLT series, the shoe. The resu : 

here will be based only on the 47 subjects who participate 


in all 
all phas. 
phases of the experiment. 


16.5 


ResuLTS 
d the average 227 


16 aver; re 1 
: Бе grade level of the 47 subjects was 5-49> an 
7 ) 


years, both practically identical with the original group- 
ап be BLT GHME, and M are also very close to the original оо 
: mur in Table г. Table 1 also gives the mean DLT шон " 
"5. Th or cach subject is obtained by adding her scores for DLT, an 
* The DLT score is a more predictive measure than either of the 


Series 5 
$ indivi 

ividu; 3 

vidually, as will be seen later. 


аѕ с 
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TABLE т 
MEANS, STANDARD DEVIATIONS, AND RANGES FOR THE TESTS 


DLT, DLT, DLT GHME M 
Ме СЕРИИ 5.60 2.79 8.38 8.21 pe 
Standard Deviation ..... 3.32 2.96 54 3.89 à 58 
Bane: ouai вар 0—14 0—15 0—26 2—15 — 


Despite the precautions which were taken in administration, the or 
for DLT» are significantly lower than those for DLT. The reason for t ғ. 
decline is not immediately apparent. The correlation between DLT: Ес 
DLT» is .66, not as high as might be expected, but certainly io жар 
This correlation may be considered to be a rough index of reliability for the 
test. 

Table 2 shows the intercorrelations between the GHME, М, DLT, and 
the component series taken individually. di 

The DLT correlates .39 with the GHME and 43 with the M scale. БІ. 
of these correlations are significant below the от level. The GHME and 
are not significantly related, the correlation being .19. A multiple correlation 
coefficient predicting the DLT from the GHME and M is 538. 

DLT, is related to М (r= 38) but not to the GHME rw 
However, DLT^ correlates significantly with the GHME (re 41) Я 
not with the М scale (r= .21). It is possible that the discrepancy арч” 
the means of DLT, and DLT» may be involved in this peculiarity. It 
hoped that further investigation will provide a clue. ther 

It is obvious that DLT gives more satisfactory relationships than ©! ll 
of its component series. This is, perhaps, no more than would be ep 
expected from a pooling of data. Again, we anticipate that additional \ 
with the DLT will be revealing. 


TABLE 2 
INTERCORRELATIONS BETWEEN THE TESTS 


DLT, DLT, GHME M 
DIETS. эзше acre cane = 66% 17 38" 
DEDS аланла з яав ED 21 
DUI аралаш 39% 43% 
GHME ............ — эн 
© юм? 


* Significant below the .01 level of confidence. 
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Discussion 


According to Frenkel-Brunswik’s (4) generally accepted formulation 
to the variable, it was expected that those children who were relatively 
intolerant of ambiguity would exhibit a premature perceptual closure which 
Would manifest itself in a greater number of precipitate guess responses to 
the DLT. Insofar as the GHME is a test of ethnocentrism, this expectation 
15 tentatively borne out by the significant relationship between the two 
measures, 

к... a Panier article (8) the author advances the hypothesis that itoen 
vtile: ambiguity was a causal factor in the belief in А тікен ап! 
of шинэ А misconception ordinarily flourishes in the ин 
avit s ons The condition in which accurate information is сай эь 
бїл creates ап atmosphere suitable for the dissemination о popula 

могтайоп, A misconception comes under the heading of what Frenkel- 

Tunswik (4, р. 140) calls “premature reduction of ambiguous cognitive 


Patterns to certainty.” 


It has bee | | 
as been shown (0) that belief in mental hygiene myths is related to 
study indicates that 


Scraper in high school students. The present eee 
of ambi ie dia in general is associated with [ви ит y ша 
t was 5 ну, but not with ethnocentrism, in elementary schoo © | s 

as considered hypothetically that the intolerant-of-ambiguity actor 


of the А bigui 
€ ethnocentric child underlies the tendency to accept misbelief. How- 


ever, the res 
> the results do not bear out this point. 


inris Vno iege that the perceptual measure of were 
Operati Y» the DLT, and the cognitive measures the M sca © у E 
onally far apart, are significantly related. Unlike the M scale, the 
is eon significantly with ethnocentrism as сен ds қр 
Cognitive 1 ndings appears similar to O'Connor's results (12) ^ heer 
to ine of ambiguity and poor abstractive ability rus 
е Slate” but not to each other except 1n oe e 
mation ely poor reliabilities of the tests, and the absence о уне" 
Concerning them preclude further analysis of the results at this рош 


n : 

“нх ah we believe that the DLT and the M scale show pts 
es [1 H x H ” 1 165 

the D of intolerance of ambiguity. A series of experimental stu 


and variations of it is being planned. 


Th SUMMARY 
of ami шинж study concerned the development of two tests of nd 
n "чњ... БА the Decision-Location Test and the ae латынын sn 
asured be of their relationship to each other and to etan Pom quss 
оцу еу y the Gough-Harris-Martin-Edwards Scale. The 500) 
СП girls of ages 8 to 12 with a mean grade level of 5-49: 
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The DLT was found to be significantly correlated with the M scale a 
the GHME. The M and GHME were not related. It is concluded that = 
DLT and М may be regarded as measures of intolerance of ambiguity, ап 
that there are indications that intolerance of ambiguity and emer 
are associated characteristics in elementary school children. Further wor 
along these lines is being planned. 
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SELF-IDENTIFICATION AMONG ADOLESCENT BOYS 


Evetyn DENO 
Institute of Child Welfare 
University of Minnesota 


шаг UNE maintain that the child allies himself more closely 
its ег sim es of his cxistence as represented by his body and 
these-larter ас m do s with the mental and emotional aspects because 
аё are less accessible and tangible to him (6). Social relationships 

al vehicle it becomes important 


carrie и 8 
гие out with the body, and as а soci 
al self. From the time of Hall’s 


in the ; 
Bu eiat that are made about the tot 
concern oo psychology texts have emphasized the upsurge of 
have pointed o e өш and its adequacy at adolescence. Several investigators 
vantage aereis | ч the strong, muscular type of physique isa social ad- 
ascendant dae: залан boys. Cabot (2) found athletosomic" boys more 
ing "leprosos мана, creative and less socially introverted than those hav- 
regarded ag “ м a pyknic physiques. He concludes that the physique 
tally social Конг is a strong determinant in traits which are fundamen- 
Growth Studi Қ. genesis and development. The California pem 
Some degree к Шал indicated that the late maturing boy is likely to suffer 
(4, 5). The 3 ЭГ social isolation because of his lag in physical development 
cize her to Кы body of the late-maturing girl does not seem to ostra- 

In these ке oo extent. — | | р 

а physique " Мез the adult investigators make the judgment of W E er 
Judgment m or "poor," it being assumed that the adolescent єр 
ave been į с the adult. Those who 
adc e body which the 
i eal self, believe 
rded 


ceds from the same base-line used by 
descent Эрэн in the "body image,” or picture of th 
this image is но in this preoccupation with his согрог 

sharpened Бу evaluation in terms of what their peers rega 


аза zs 
good physique. 


PuosLEM AND METHOD 
ds so much time Jook- 


It mi 

night сл й 
гоа expected that since the adolescent spen c 
likeness without diffi- 


NY at hi E 
culty, ps in the mirror he should recognize his | a, 
Brade boys ponse to a challenge by the investigator forty adolescent nie 
agreed to SOMIBEISINS, one entire gym class in an urban junior high scho 
that the test the contention of several vociferous members of their group 
Отар; could easily recognize photographs of their own physiques. Қ” 
Under sc were accordingly taken of the nude subjects, reat view only, 
andard lighting conditions from a standard distance. Each subject 
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was presented all forty photographs laid out on a table in a predetermined 
order and asked to identify cach photograph, one of which was his own. 
He was allowed as much time as he pleased to complete the identifications 
and allowed to manipulate the pictures in any way he wished to make 
comparisons, The photographs were presented first with the heads covered 
and then again with the head masks removed to allow total body configu- 
ration to be used in the identification. As each photograph was studied 
the subject rated the physique on a five point scale and stated briefly his 
reason for the rating. Identification and rating completed he was asked 
to review the pictures and choose the “best” and “poorest” of the physiques. 
"Best" and "poorest" were not defined, each subject being asked to use 
his own subjective criteria for the rating. In addition to this peer group 
rating, three adult judges rated the photographs according to the. Bayley- 
Bayer scales (1) which take into account the factors of direction, degree 
tempo, and amount of incongruity in the same organism in making the 
sexual differentiation. 

A measure of each subject's social standing was obtained through a socio- 
metric technique employing the following questions: 1. With whom would 
you like best to go to the movies? 2. With whom would you like least to 
50 to the movies? 3. Whom would you like best to have for gym service? 
4. Whom would you like least to have for gym service? 5. Whom woul 
you like to have for your best friend? 6, Whom do you like the least 10 
this group? 

All of the subjects had been together in the same gym class for at least 
а year; thirty-five of them for three years, so they had had considerable 
opportunity to observe cach other in a relatively unclothed state. The socio" 
economic level of the neighborhood which this school taps is slightly akore 
average but is more heterogeneous than many of the areas in this city: 
Though all class levels are represented, the skilled working class predon 
inates, with few of the parents falling below that class in occupation 
subjects were native-born, white. Chronological ages ranged from fourtecr 
years, two months to sixteen years, seven months with a mean chronologi 
age of fifteen years (SD 6.1 mos.). IQs ranged from a low of бо to 4 hig 
of 135, mean 104.6 (SD 16.75) by Otis group test. 


REsuLTS 


т " іт ating 
„ The three adult judges were able to reach satisfactory agreement 1D г 


the physiques according to the Bayley-Bayer scales. Two of the judges “ihe 
had gone over the system and discussed it together before making ё 
ratings, found their judgments in exact agreement in all but wer к" e; 
and in these three cases the differences were very slight. The third wo 
who had had по discussion of the system and had to rely on merely i de 
the directions before rating, reached 75 per cent agreement with 00 
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other raters, differences again never being greater than placement in an 
adjacent category. 
ыг ps of the reputed body preoccupation only 12 of the boys (30 per 
en able to correctly identify themselves when the heads of the 
Эва ын spine covered. Adding the head to the pool of identification 
No dee en number of correct identifications to 15, (or 375 per cent). 
ak be С те chance relationship existed between the degree of conviction 
ites Тэн the identification of any picture and the correctness of the 
"kind " еу were as often wrong when they felt "certain" as when they 
guessed. 
Eus difference in mental age appeared between those who 
ilie I ss themselves and those who did not, the mean MA for 
fer the > ul group being 190.5 months (SD 202) and the mean MA 
failed to шарсан group 190.4 (SD 11.3). Chronological age likewise 
"pci a a significant factor in success OF failure for the mean CA 
Ше! лэн (SD 9.1) of the successful group turned out not to be sig- 
hen ы ifferent from the mean CA of 180.3 (SD 6.5) in the group of 
T ccessful self-identifiers. 
en un who were able to correctly identify 
a berto in their ability to identify others. 
өшіге к ers made a mean number of 31.6 correc 
Заа (SD total number of 8o possibilities, as compare h a mean r 
8t the 1.8) for the group as a whole, a difference which is significant 
па per cent level of confidence. This group who correctly identified 
шал es were also more often correctly identified by others at a mean 
atthe Pai times out of 8o tries (SD 5.2), а difference again significant 
Th per cent level. 

ough the group of successful sel 


of th 
did бы group they received only 25 Рег 
» however, receive 53.7 per cent of the designations as “best” and “роог- 


» 

Rad киш, It would seem possible, then, that the higher rate of identi- 
ээн of themselves and identification by others might be due to physical 
iu which made them conspicuous. This interpretation fails to 
hired or their greater efficiency in identifying others unless one specu- 
dy с at their physical deviation from the average caused them to be more 

А. onscious both with respect to themselves and with respect to others. 
eA АСЕ appeared between the number of times the individual 
a social mention, either positive or negatives and the number of times 
Vues b ege: identified in the group as а whole (Pearson r of оо), but 
Some between amount of favorable mention and rate of being 
bano y identified was significantly positive at the 5 per cent level (Pearson 
2-5). Correlation of degree of social rejection and rate of identification 


Was ingor: 
Ч е oe but in a negative direction (7 —.15+.18). There may be 
Ndency for boys to be more aware of the total person, including the body 


themselves were signifi- 
This group of successful 
t identifications (SD 34) 
d with a mean rate of 


{-identifiers constituted 37.5 per cent 


cent of all social mentions. They 
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as part of that total, in the peers they view with favor socially whereas the 
boys who are socially rejected are so largely on the basis of certain antag- 
onizing personality characteristics. At least, if physical repulsion is any part 
of the social rejection picture the “image” is not sufficiently impressive 10 
facilitate identification. 

In their choice of “best build” the boys appeared to be secking both 
masculinity, as measured by the Bayley-Bayer ratings, and symmetry. Two 
of the four most frequently chosen “best” builds received hyper-masculine 
Bayley-Bayer ratings; one of these tied for first place while the others 
trailed at fourth because, as the comments indicated, his shoulders were 
“too narrow” and “too sloping.” The other two “best” builds received 
masculine ratings on the B-B scale but the one which tied for first place, 
though merely “masculine,” was lauded frequently for its “swell propor- 
tions.” Comments about preferred physiques overwhelmingly paid tribute 
to muscle development, with “good muscles,” “strong back” and “muscular 
arms and legs” being most frequently mentioned. The diatribe hurled at 
the scorned figure was in almost every case “too skinny,” with these figures 
all receiving low masculinity or asexual ratings on the Bayley-Bayer scales. 
That the boys' concept of what constitutes an ideal masculine. physique 
closely approximates the adult standard is confirmed by the fact that three 
adult, male judges also chose as "best" the two winning physiques chos? 
by the adolescent boys. ? 

Though some support is given the contention that the boy with the bett?" 
physique is socially favored in that the four boys receiving the highest num- 
ber of favorable social mentions were all rated above average in physique y 
their peers, the evidence is not as strong as one might anticipate from the 
generalization to that effect which is frequently “таас, The four boys 
suffering the greatest amount of social rejection were all rated average vi 
the group. The general trend of evidence in this investigation gives Би 
feeble support to the “good physique wins social favor” generalization 
When x is made without regard for the composition of the group in whic 
би авай acceptance and rejection is taking place.! Jones and Bayley 5 
reporto consistent or marked differences between carly and late таш 
boys in prestige and social effects on the group when the group is all ger , 
but do find prestige differences in favor of the early maturing ір oo 
m especially in later years. In view of their findings, the : 
striking relationship in this group may be due to the homogeneity 


e sub 


1A case history, ers of th 


| 4 эгу, follow-up comment may be made anent the later сагс 
cet тус: Эн physical visibility. Three years after completion of the he t€ 

y: o had tie for best build" had both dropped out of high school after th edic" 
grade while the subject voted "poorest build" by a wide margin was graduate шат ft 
в of his class and showed good social adjustment. The two having “best d 
neatly into the findings of the Gluecks concerning the predominance шингэн 
somatype among delinquents (3), 


го 
: e tw 
study t? — 4 


трее 
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group with respect to sex and the fact that at ninth-grade level the group 
of boys finds themselves still so transitional with respect to sexual maturity 
that relative immaturity does not yet make for great conspicuousness, 
either in appearance or in physical performance. 


SuMMARY 


Forty adolescent boys attempted identification of their own and class- 
mates nude, rear view photographs. Only 37-5 рег cent of the subjects were 
able to correctly identify themselves. Those who were successful in self- 
identification were also more successful in identifying others and were 
more frequently identified by others. The study lends but slight support 
to the generalization that the boy with the admired physique tends to be 
socially favored. Homogeneity with respect to sex and the age of the group 
тау account for this finding. The most admired physique was that com- 
bining strong muscle definition with V-shape symmetry—the stereotype 
of the strongly “masculine” physique. 
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A DISTINCTION BETWEEN SOCIAL ACCEPTANCE 
AND PRESTIGE AMONG ADOLESCENTS 


Evan В. ĶEISLAR 


University of California at Los Angeles 


To : е 
reveal some of the social pressures which are exerted by an adolescent 


rou : даста d : 

5 ET on its members, relationships between peer group ratings on certain 
5-0 А 2 

bene and measures of social acceptance have been found. The results have 
interpreted frequently as indicating prestige factors among adolescents 


(2, IO, : ` 
мық a шэг and prestige have different 
are in some jene acceptance connotes intimate face-to-face Contacts which 
Session of admi satisfying. Prestige, on the other hand, indicates the pos- 
wad Prestige ee or respected characteristics. A trait may be associated 
to test the h UE nor with social acceptance. It was the purpose of this study 

ypothesis that, among adolescents, ratings of social acceptance 


and rati 

atings 4 y . 
. (0) . Н 

trait ratings Ё prestige show different degrees of association with other 


Derinirion оғ TERMS 
status and hence 


Soci 
lal acc 
е . 4 & H > 
ptance has been identified with sociometrie 
с tests (3, 5 10). 


as bee 
n mea Е 5 
It has also d by the use of a variety of sociometrt 
T6jection со een measured by ratings yielding scores on an acceptance- 
ntinuum (3, 14). For this study social acceptance was defined as 


the ext 

€nt to : мэн 2 ding b 
oth which a D arded as reWar ing by 
4 n individual's company is rega" fied or did not 


h, whom they enjoyed or did not en. und. This 
: : ptance. 

Benoit- 

of 22 


a source of suggestion 


M 
Prestige Im Dollard (11) have delineated fairly clearly the prone 
П terms of imitation. Queener (12) has taken their defini 
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of a prestige model as the basis for defining prestige as “the function of 
being regarded as a source of cues for rewarding responses.” Thus an ado- 
lescent has prestige if others regard him as one who will cue them as to 
what to wear to a dance in order that they might receive social approval 
for being appropriately dressed. 

Prestige was defined in this study as the extent to which an individual 
is regarded by others as possessing valued attributes, Valued attributes are 
those which constitute cues to responses others perceive as rewarding. To 
assist in the formulation of statements by which adolescents could rate 
others, the term “respect” was judged to denote this valuation of attributes 
by adolescents, Prestige was therefore measured by asking adolescents 
whom they did or did not respect, whom they thought did or did not have 
“something worth-while.” The results of this rating form, of course, are 
limited to those aspects of prestige of which adolescents are aware as sug- 
gested to them by the terms employed. 

Social acceptance and prestige are clearly related among adolescents. The 
factors which make face-to-face social contacts satisfying include the ele- 
ments of prestige if for no other reason than the operation of prestige cOn- 
tagion; it is rewarding to be in the company of a prestige person. Further- 
more, social contacts themselves result in changes in the value systems 
underlying prestige. There is also the factor that a person's prestige may 
be derived from his ability to make social contacts rewarding. 

On the other hand some distinction is possible between the two concepts: 
Being regarded as a source of rewards may increase social acceptance but 
not necessarily prestige. The boy who shows approval of others or whose 
actions are entertaining may be sought out because his company is enjoye 
but these characteristics will heighten his prestige only to the extent that 
these attributes are valued, Many factors, prestige sources in the cultures 
determine this valuational process in addition to the social contacts them 
selves. This difference is well illustrated by a case reported by Alexandet 
and Alexander (1). Among 27 fourth grade children, they found that Joe 
čeceived the highest number of choices on three sociometric tests- But » 
Clinical study revealed that "Joe's high number of choices is based 00 ^ 
docility, conformity, and willingness to implement the ideas and projec, 
of others. . +. he provides ап outlet for the aggression of others in that 
sae him and the aggressor” (1, p. 211). This boy's company may av 

сеп rewarding to others but he probably had little prestige in the group: 4 

On the other hand an individual who is a source of cues to rewardin 
i who possesses valued attributes, may not supply direct rewal 
rient em а may эж example, be so critical Ж ае пе” 
tion made here is im lied he fa iu eie e а га" Бе confusio” 
between friendshi tel 7 Ттуоп (x3) wben she apake omt 
Queener (11) h poe onging and status-belonging among а 

1) паз similarly differentiated between love and respect 
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HYPOTHESES OF THE Ѕторү 


ре — M "Е there would be considerable agreement 
кеа сце ап жеше as they were measured, it was 
Ырайы бк дии is more closely associated with peer 
ыру а» ш B! iness and sociability, number of times chosen as 
н 2. num та of times chosen as а classroom companion. These 
sett тэг ee Бийр to be characteristic of those whose company is 
«Вон ти мэс was judged to be more closely related to ratings on 
sn dn a Paci "d cooperation with teachers and interest 
satus, These E = and to the variables of intelligence and socio-economic 
аң Ши ыг 5 элээ more likely to act as cues to rewarding responses 
probably have o make an individual’s company rewarding. Adolescents 
ave acquired such value systems from their elders. 


PROCEDURE 


Taryo шэн оп twelve bi-polar traits were obtained for 443 mem- 
рег деді of dt X grade in a large suburban high school from ninety 
bth ren ave гч class. Each rater was asked to nominate persons of his or 
cate his thre E a4 statements. In addition, each person was asked to indi- 
panion. АМЬ з friends and his first three choices for a class-room com- 
to sign thei ough, to encourage unfavorable ratings, raters were asked not 
mentions T names, a coding system permitted the discarding of all self- 
who маз ne population for this study consisted of 165 boys and 188 girls 
each of үе оп ап average of three or more times per trait for 
Rating welve traits and thus were fairly well known by the raters. 
ngs for the criterion of social acceptance were obtained from the two 


follow} 
ow y 
“Ул guess-who statements where the first statement was assigned 
€ values and the second statement negative. Changes on the girls’ 
hat to assist the raters 


orm аге ind; | ! 
‘а disti те indicated in parentheses. It will be noted Ч 
netion is made between social acceptance and respect. 
Қы» is somcone whom you like to be with; you may respect him (her) 
You may not respect him (her) but you do enjoy having him (her) 
around, 
jm is someone whom you don't like to be w 
T) or you may not respect him (her) but you do not en 


her) around. 


ith; you may respect him 
joy having him 


of prestige Were obtained 


In s 

simi . юэ 

Tom me T fashion the ratings for the criterion 
ollowing statements. 


ou may enjoy унц Nm 


е 

is 6 

(her) Someone whom you respect а lots у 
at he (she) has some 


around 
Worthwhile ог you may not but you do feel th 
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Баса enjoy 
Here is someone whom you don’t respect very ~~ pa (she) 
having him (her) around or you may not but you don't feel tha 
has very much that is worth-while. 


The statements for the other traits of interest for this study жинақы. 
іп a similar fashion. For purposes of brevity, they may be descri qe asi 
following paired phrases where the first applies to the 4... 
positive values: gets high marks—gets low marks, tries in sc 79 "nifi 
not try in schoolwork, sociable (“а good mixer )—not sociable ( ce 
mix well”), friendly—unfriendly, cooperates with taip ыы 
operate with teachers, interested in serious topics—not intereste 5 мені 
topics. In the last item “serious topics” was defined for the raters a 
events, books or ideas, music, art, and scientific subjects. най» 

The ratings were first scored according to CEI methods (6) by aad 
taking the algebraic sum of the numbers of positive and negative men эн 
for each trait. The reliabilities of these ratings in terms of amount of n 
ment among the raters were obtained by dividing the raters at ran = 
into two groups. The correlations after correction between the two дэээ 
scores for each trait ranged from 69 to .96 with a median of .85 for the a 
and .88 for the girls. These coefficients for social acceptance ratings Y pa 
77 for the boys and .76 for the girls while the corresponding figures 

restige ratings were .77 and .87. . 

к The CEI hits for га which were judged to depend on how ST 
known by the rating group the individual was were normalized since E 
distributions tended to be leptokurtic. These normalized scores were ий, 
for this study. These traits Were social acceptance, prestige, CP igo 
friendliness. This change probably did not affect the reliabilities of E hs 
criteria since the correlations between the two normalized traits, . i кеін 
73» were identical with the correlations obtained between the aB bility 
of CEI scores, Although these correlations are fairly close to the relia д> 
coefficients reported for these traits, the comparison is not entirely a p 
priate since these reliabilities were based on ratings from different g" the 
of raters while the correlations between the two traits were baset y еч 
Same group of raters. The criteria of social acceptance and prestige do 
however, a considerable degree of similarity, КӨШЕСІ 
he traits which were judged not to be dependent on how widely 


er 
B н. + tene 
the individual was by the rating groups, school marks, school effort, esente! 
cooperation, and seriousness, ын 


: rsely 
ес. еге by the writer (8) in a 
according to a measure of h 
rating group. In support of 


were scored according to a metho 
which the CEI scores were weighte by 

ow widely known the individual = on the 
this procedure, it may be noted tha ts were 
traits teacher cooperation and school marks, higher validity мае p relia 
obtained for the weighted scores than for the CEI scores although eighte 
bilities were somewhat lower (9). The distributions for these W 

scores were all approximately normal. 
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es а test scores were obtained with a few exceptions бай 
E tis Group test. The mean 1.О. for the boys and girls in this population 
: - эь with a standard deviation of 13. Occupation of father, scored on 
han Som 1007 by Warner at al. (15), showed a mean of 3.8 with a 
rd deviation of 1.4 for the members of thi 
шал 4 is group for whom such 


TABLE 1 


шээг OF CORRELATION BETWEEN RATINGS ON SEVERAL 
- ‘TRAITS AND TWO CRITERIA (SOCIAL ACCEPTANCE AND 
PRESTIGE) AND THE DIFFERENCES BETWEEN THEM 
FOR BOYS AND GIRLS 
(based on a population of 165 boys and 188 girls in the high tenth grade) 


Correlation with 


Trait Social | Difference Between 
Sex Acceptance Prestige Corresponding 2% 
Friendliness 22222222. Bolf излеа .60 61 02 
РОИ (ШЕ нане .62 59 05 
ciability .......... Воуз 50 50 00 
Tim irls 53 43 . 126 
es chosen as Friend 63 47 239 
Times 53 44 12* 
oe Boys ua anaes 52 2 m 
аззгоот Companion Girls ........ 55 43 16" 
School Marks ........ BOW эзан A 58 27", 
Effort į Сиз... 533) .63 е 
in Schoolwork . Boys 2.11) Al 55 18** 
Coopers: Gils 2.52... 46 69 358° 
Peration with ТІ. 40 60 27"! 
ЭЛ GU свя 54 74 35 
Serious Interests 2.2... Boys ..-+-->* 108 .33 26% 
ee Girls 2.2.2. 2 26 25% 
Atelligencet 222220. Boys : 22 20 02 
С СИЕ сасна ЗЕ 22 48 
ation of Fathert , Boys . "E 21 10 
09 19 10 


Girls 


TR : 
ased on populations of 160 boys and 178 girls. 
Warner's scale was reversed so that 


tn 
high "a on populations of 134 boys and 162 girls. 
* Dif 5 mean high occupational level. ” 
Tanged erences significant at ,05 level. The values of the standard error of the difference 
correlational term, fep 


fro; n н 
vis om 45 и. Thee we cal NY AEE 
Differs 4986 from 54 to 73. 


erences 
е significa 
gnificant at .01 level. See previous footnote- 
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Resutts 


The correlations between each of the criteria of social — «p 
prestige with each of the other variables in this study are indicated in = 
т. The significance of the difference between the two өг ар i 
computed for each variable by taking into consideration the fact that the : 
correlations were themselves correlated. For the traits friendliness and socia 
bility the differences were slight and inconsistent although sociability ш 
the girls was more closely related to social acceptance than to prestige à 
the .05 level. The sociometric type questions produced results which were 
more closely associated with social acceptance in cach case but on only ue 
of the four comparisons were the differences significant at the сот leve 
with another significant at the -05 level. 

All comparisons with Tespect to school marks, effort in schoolwork, м 
operation with teachers and serious interests, showed that these variables 
were related significantly more closely to prestige than to social acceptance. 
No large differences were found on comparisons regarding intelligence ші 
father’s occupation for this population, all these correlations being fairly low. 


Discussion AND CONCLUSIONS 


It should be noted first that the criteria, social acceptance and prestige E 
closely related, The correlations between them, .68 for the boys and 73 he 
the girls, are high for trait ratings of this type, and as a consequence н ct 
patterns of association with other variables are quite similar. But the fa 


225 | Зил 5, at 
that significant differences were found indicates that the two concepts, 
least as measured by these ratings, 


While social acceptance was mor 


i t 
umbers of times chosen were ӨР) 
with comparable measures foun ны 
reported. This is attributable to 


of 


these findings is that, particularly for the see 
more reliable; this would have 5 ctor Í 
this criterion. A third possible 152 

ore academically successful studen enc? 
for the guess-who statements ап 
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were more influential in determining these scores. For the sociometric 
questions each rater contributed only three nominations, thus providing 
a more equal weighting for the different groups within the population. 
The fact that no large differences were found for friendliness and socia- 
bility would suggest that these traits are valued comparatively highly by 
this population. It should be noted that the raters were asked who was 
friendly toward or sociable with people in general. Many raters probably 


Nominated persons with whom they had little social contact. Undoubtedly 


different results would have been obtained if the questions had been worded 


“Неге is someone who 15 friendly toward you.” 


differently, for example, 
hose com- 


Raters would have been more likely to nominate those persons уу 
pany was rewarding. 

It seems fairly clear that the traits, 
cooperation with teachers, and serious interests, are all related to prestige 
more than to social acceptability. While in the case of the girls particularly 
the greater reliability of the measure of prestige might have accentuated 
these differences, the distinction seems quite tenable. The fact that the 
ratings were obtained in a school situation may have operated to influence 
the raters’ nominations in this direction. But it should be noted that the 
raters were not asked what attributes they valued; to have done this might 
more easily have elicited the responses which they felt the school expected 
of them, The method used in this study for obtaining this information 
reduced such halo effect and the results probably apply to these adolescents 
during school-related activities. Somewhat different findings might be ob- 
tained if the study were conducted in a city playground or among organi- 
zations not connected with the school. 

These results cannot be interpreted as representing the value systems of 
all segments of this population. For example, as Anastasi and Miller (2) 
have pointed out, differences between those preparing for college and those 
with no such plans probably exist. It would appear, however, that home, 
school and community have succeeded in developing certain (middle class?) 
value systems among a large proportion of these high school pupils. 

The fact that the correlations of the criteria with intelligence were low 
and did not differ significantly would suggest that it is demonstrated ability, 
for example, in the form of school achievement, which is involved in pres- 
tige rather than the kind of potential indicated by intelligence tests. But it 
15 possible that these low relationships resulted from the fact that adolescents 
with high and low intelligence seldom mentioned each other for eithe- the 
Negative or positive statements of the criteria. An analogous situation may 

‘ave acted to produce the fairly low correlations obtained for prestige with 
Occupation of father. While the possibility exists that in this urban school a 
Cosmopolitan spirit has been created. where little attention is given to the 
Andividual’s family status the findings might mean the opposite; adolescents 
tom different class бен тау be so far removed that lack of acquaintance 


school marks, effort in schoolwork, 
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prevented their nominating each other for many statements on the guess- 
who device used in this study. 


The distinction between social acceptance 
portant one. Tryon has pointed out that m 
panions or friends entirely on the basis of 
such situations an individual may be deprive 
needs which during adolescence must be met in part by his age-mates. In 
analyzing the nature of the rewards obtained in a friendship, the most 
desirable situation may be found where one child's prestige for the other 
is neither excessively strong nor comparatively weak, On the other hand 
to discover the prestige sources among an adolescent population we may 
be in error in identifying the individuals with highest social acceptance. 
It seems probable that for some areas of influence, e.g. behavior at a high 
school dance, social acceptance may be identified with prestige but for 
other areas, e.g. behavior in the classroom, a clear distinction may be needed. 


and prestige may be an im- 
any adolescents choose com- 
prestige. She suggests that in 
d of mecting certain affectional 


Summary 


A theoretical distinction was made between social acceptance and prestige 
by offering different definiti 


two traits, 


chosen on two sociometric type questions which did not include rejections 
as did the criteria, two of the four differences y 


vere significant at the .01 
level and a third at the 05 level. Prestige was significantly more closely 
associated at the or 


level for each comparison with school marks, юэ 
in school, cooperation with teachers, and serious interests, all of thes 


variables being determined from peer group ratings. Certain implication 
of the findings were made. 
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A NOTE ОМ JUVENILE DELINQUENTS AND 
THE ABILITY TO ABSTRACT 


Rosert W. Harrincton and Ковект H. Davis 
Veterans Administration Hospital and Allegheny College 
Marion, Indiana 


Іп the course of several years experience with male juvenile delinquents, 
the authors were impressed with the fact that many delinquents knowing 
that à certain type of behavior was inappropriate or wrong in a given 
Situation did not seem to recognize that this behavior was inappropriate 
чи in another situation which differed somewhat from the given situation. 

tated another way, they did not seem able to recognize that situation X, 
A d somewhat different from situation Y, belonged to the same class 
uations as Y, P, Q, etc., and that the same rules of behavior applied 

to cach of these somewhat different situations. 
apud y to recognize a situation as belonging to a cert 

е behavior accordingly obviously involves a motivational factor, but 
might it not also involve a basic factor which might be termed "abstract 
thinking"? 

In regard to their findings on the generalizations made by delinquents and 
Non-delinquents, the Gluecks (1) came to this conclusion: “The delinquents 
ч 5 ) rently do not accumulate a large repertoire of symbols алан 
PAS of symbolized content (Information test). Their generalizations 

€ closely, even though not directly, geared to concrete entities.” — 
a of this inference regarding the abstracting ability a 
iiis ioe was made to ascertain whether there was any signi тни і E 
ШЫ etween delinquent and non-delinquent males of comparable uns 

!Bence in the ability to abstract the general principles from proverbs. 


certain class and to 


SUBJECTS 


s and twenty-nine delinquent boys 


Thirt ; 
y-thre 5 dent: 
male high-school stude очни Е 


S " . 
tie Boys Vocational School, Lansing, Michigan se 
6 equated for age and intelligence. 


PROCEDURE AND RzsuLTS 


fom list of ten proverbs was drawn ир and presented in mimeograp hes 
Kin Both groups were told that this was an attempt to find out something 
аас way people think. Following this procedure a group intelligence 
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test was administered. Next, the proverb sheets were distributed and the 
subjects were asked to explain, in writing, what each proverb meant. 

A rating scale was devised by means of which one of six scores was as- 
signed to each proverbinterpretation for each subject. The scores ranged 
from zero to three. A subject’s score consisted of the total number of points 
earned. Four psychologists served as independent raters. The correlation 
coefficients between raters ranged from .88 to 97. 

Using one rater as a standard, the ratings of all judges were transformed 
into comparable scores. When means and standard deviations of the groups 
had been obtained, the ¢-test was applied to determine the significance of 
the difference between delinquent and non-delinquent groups. The results 
indicated that there was no significant difference between the groups in 
their ability to abstract the general principle from proverbs. 


DiscussioN 


The findings in this study do not support the hypothesis of a relative 
inability on the part of delinquents to engage in abstract thinking as this 
ability may be measured by the interpretation of proverbs. These findings 
appear to be in conflict with those of the Gluecks Coe : 

Further efforts to investigate the importance of this factor of abstracting 


ability in delinquents should probably utilize a wider variety of techniques 
before definite conclusions are drawn. 
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MOTOR PERFORMANCE OF CEREBRAL PALSIED 
CHILDREN AS A FUNCTION OF THEIR 
SUCCESS OR FAILURE IN ACHIEVING 
MATERIAL REWARDS * 


Norman Garmezy and Jesse С. Harris, Jn. 
Duke University and The North Carolina Cerebral Palsy Hospital 


The successful physical and occupational rehabilitation of cerebral palsied 
children is dependent primarily upon the efficient learning of motor skills. 
A mastery of motor fundamentals (i.e, pre-functional activities) and the 
Acquisition of complex, integrated motor patterns (e.g. eating, dressing, 
Washing, etc.) often represent important therapeutic goals. 

The development of such motor skills is influenced, to a large extent, by 
te child’s interests and attitudes toward treatment. The importance of 
Motivational variables is reflected, too, in the fact that long and arduous 
retraining procedures in which the handicapped child participates tend often 
to produce discouragement and a consequent lack of effort toward attaining 
treatment goals. Even prior to the inception of therapy, it frequently has 
>. Observed that many chronically handicapped children lack. аря 
к “эж which are necessary for learning self-help eee an 
moti vations emphasize the importance of understanding the 1n vec 
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formance when there is a change from a material reward to a non-reward 
condition (1). 

4. The facilitation of performance through the mere presence of material 
rewards, without regard to the subject's success or failure in achieving them 
during training (1, 2, 3). 

The present experiment was designed as a means not only of demonstrat- 
ing the effectiveness of material rewards in improving motor performance, 
but also of testing the commonly-held belief that chronically handicapped 
children often show less adequate behavior in frustrating situations than 
they do under non-frustrating circumstances. The experimental conditions 
of success and induced failure( i.e, frustration) made possible a study of 
the handicapped child's assumed differential reactions in stressful and non- 
stressful situations. 


EXPERIMENTAL PROCEDURE 


Subjects 

Twenty-five children who were in residence at the North Carolina Cere- 
bral Palsy Hospital were used in the study. Each subject was assigned to 
one of five test groups: Neutral (N — 4); Success-Reward (N = 6); 
Failure-Reward (N = 6); Prolonged Success-Reward (N = 4); Prolonged 
Failure-Reward (N = 5). 

Initially, the subjects were assigned to these groups on the basis of ap- 
proximate matching for age, intelligence, physical diagnosis, severity 0 
handicap, cooperativeness (as rated by hospital personnel) and initial test 
performance. As the experiment progressed, however, the lack of subjects 
available for experimentation made it impossible to adhere to such rigorous 
matching procedures. However, an attempt was made to keep all five 
groups reasonably equivalent with respect to these variables. 

The children ranged in age from 6 to 12 years. Both boys (N—12 
girls (N — 13) were selected, since performance on the motor task wh 
was used did not appear to be a function of sex differences. All subjects 
were of borderline intelligence or above, except for three children who ha 
IQ's in the sixties. These three children, however, were able to perform 
the task satisfactorily. Each child’s intellectual level was defined by the 
highest Stanford-Binet (1937 revision—Forms L and M) score obtaine 
during his stay in the hospital, since some children were re-tested опе of 
more times. Since the severity of physical handicap of many of the children 
influenced their performance on intelligence tests, these obtained IQ's were 
regarded only as approximations of intellectual levels. 

Eighteen of the subjects were spastics and seven were athetoids. 
the children had involvement of at least one of the upper extremities. Some 
subjects had additional involvements of speech and lower extremities, Бий 
since the experimental task involved the use of only one of the upper ын 
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tremities, it was believed that this additional handicap would not seriously 
impair test performance. This was confirmed by observations made in the 
experimental setting. Although the extent of physical handicap varied, all 
children met the minimum requirement of having evidenced success in 
carrying out various self-help activities in the hospital. 

Ratings for cooperativeness and adjustment to hospital routine were ob- 
tained from therapists’ progress notes in the medical folder. Only those 
children who were reasonably cooperative in participating in the hospital 
routine were selected for the study. 

None of the children tested had had previous experience with the task, 
although the movements that were involved were somewhat similar to 
other types of activities taught in the occupational therapy department. 


Apparatus 

The motor task involved the placing of large wooden cylindrical pegs 
into a wooden pegboard containing 28 holes. The subject, who was seated 
at a low table on which the pegboard rested, used his dominant hand to 
withdraw one peg at a time from a supply in a wooden trough which was 
Placed beside the pegboard. 
M During the experimental conditions of 
community fund" type of scoreboard, w 
Was placed before the subject. This scoreboard cont а 
Brooves into which were inserted red masonite strips, each of which could 
е raised to indicate improvement in the subject’s performance. The three 
Brooves were used to represent pictorially the subject’s performance on я 
three-day block of trials. In addition, а miniature Hershey bar, which ves 
iE € material reward, was attached to the scoreboard at a pen шин 
5. the red marker. Speed of performance was measured with a stop 


success and failure, a miniature 
hich was mounted on an easel, 
ained three identical 


h trial. 

Was required to fill all holes of the pegboard Ч = thes 

daily, Spaced one minute apart, were prego pepe 
а one-day lapse following both the 6th and 12th дау. 


een j ifferent 
In Tabl қ : design, five differe 
Broup, o а € 1, which summarizes the experimental (nN), which seed 


аза с "bjects were used, т. The Neutral Group day 
Бий! A ТО! group, received only verbal praise throughout the n dn жі 
сезі, 12655 Reward Group (SR) received У : 5 менгі ) 
Was аі пеп of candy rewards. 3. A Failure-Rewar 4 

Sand res Bished by verbal reproof accompanie 
Conditio ard. These SR and FR subjects were trai 
itons for days 1-3, 7-9, and 13-15 and айе үсэг са Success 
ward» Tespectively for days 4-6 and 10-12. 4 Pro ei m 

(Ps and s. Prolonged Failure-Reward (PFR) 
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TABLE I 


THE EXPERIMENTAL DESIGN 


69505171 19682 5 


Prolonged Prolonged 

Neutral Success-Reward Failure-Reward Success-Reward Failure-Reward 
Days Block М SR FR PSR PFR 
1-3 1 Neutral Neutral Neutral Neutral Neutral 
4-6 2 Neutral Success-Reward Failure-Reward Success-Reward Failure-Reward 
7-9 3 Neutral. Neutral Neutral Success-Reward Failure-Reward 
10-12 4 Neutral Success-Reward Failure-Reward Success-Reward Failure-Reward 
13-15 5 Neutral Neutral Neutral Neutral Neutral 


tested under the same procedures as the SR and FR groups but their "suc- 
cess” and “failure” conditions extended throughout days 4-12. The re- 
sponse measure employed was the time required to fill all 28 holes of the 
pegboard. Observations of the subjects’ behavior during the test trials were 
recorded by Е. 

The instructions to the subjects, which were the same for all grou 
under all conditions, emphasized speed of performance. At the beginning 
of each trial, the subject was urged to work more rapidly than on previous 
trials. 

Under the Neutral conditions, E's statements at the conclusion 
trial were somewhat similar to the expressions of verbal praise used by the 
hospitals occupational and physical therapists during treatment. These 
statements (e.g., "that was fine,” “you did well," etc.), although varying 
slightly from trial to trial, were identical for all subjects. 

With the introduction of the “success” and “failure” conditions; the 
subject was told that the quality of his performance would be recorde 
on the scoreboard, with increased speed reflected by an upward movement 
of the red marker. The subject was informed that if he succeeded in making 
the marker reach the chocolate placed on the scoreboard, he would wi? 
the candy. А 

For the SR and PSR groups, the scoreboard was manipulated to permit 
the subject to win these candy rewards at the conclusion of each day's ша» 
In addition, following all trials, standard statements of verbal praise were 
employed by the experimenter. 

Under the FR and PFR conditions, the marker of the scoreboar 
moved only minimally in order to prevent the subject from winning 
candy. Standard statements of verbal reproof also followed all trials (687 
zu was pretty slow,” “That was so poor that the marker doesn't move 
at all"). 


oups 


of each 


d was 
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TABLE 2 


GROUP MEANS (RAW TIME SCORES AND CORRESPONDING PERCENTAGE 
SCORES) AND SIGMAS FOR SUCCESSIVE BLOCKS 
OF TRIALS 


Raw Scores in Seconds — All Groups 


N SR FR PSR PFR 


Blocks Mean Sigma Mean Sigma Mean Sigma Mean Sigma Mean Sigma 


99.40 28.63 118.78 40.55 78.95 1843 102.80 45.10 08.54 2358 
92.65 2623 96.67 33.20 61.07 13.12 85.00 32.98 56.32 17.36 
96.00 30.57 101.65 30.68 67.75 17.13 86.55 3715 58.20 18.84 
95.15 3242 9478 3073 61.16 13.33 92.13 45.95 58.20 20.20 
87.25 23.16 101.65 30.68 65.17 1470 92.38 4355 63.42 22.74 


лом 


Percentage Scores — All Groups (Block 1 = 100%) 


N SR FR PSR PFR 
Blocks Mean Sigma Mean Sigma Mean Sigma Mean Sigma Mean Sigma 


100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00 
93.63 4.35 8178 8.70 7774 220 8454 5.22 83.59 5.96 
96.09 6.14 94.47 12.82 85.54 4.69 85.24 7.23 85.91 4.90 
9447 6.75 80.38 11.22 78.04 5.58 88.67 8.98 85.30 4.88 
88.53 3.00 87.75 13.60 82.86 5.93 89,63 8.0 92.55 7.04 


\л > ош PN бє 
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The statistical analysis was based upon 
ditions. These means were 


Or the various groups under the five test conditor. с и 
rived as follows: (а) Means of the time scores for individual subjects 
Were computed for each successive block of trials (e.g. Block 1 represented 
the mean time for ай 12 trials administered during days 1-3; the Block 2 
bie Was based on trials for days 4-6, etc); (9) These means were = 
rn into percentage scores represented by the ratio" of the mean = ij 
ог each block divided by the mean value lor Block 1, which was s 
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jects). (с) The group means for each block were then computed from 
the individual subject means which had been derived in (5) above. 

The two sets of group means (actual time scores and corresponding per- 
centage scores) and their sigmas for successive blocks of trials are presented 
in Table 2. The mean percentage scores for all groups are plotted graph- 
ically in Figure 1. The curves for individual subjects, similarly based upon 
percentage scores, are presented in Figure 2. 


TEST CONDITIONS 


ITRAI 
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! 2 5 4 5 
BLOCKS OF TRIALS 
(3 days per block ) 


FicunE 1 
NT А 3 
Examination of Figure 1 suggests that the shape of the N group еше 


differs from the shapes of the curves for all four experimental conditions. 
There is, however, a striking similarity in the shapes of the SR and FR 


3 Figure 2 suggests that the downward slope of the N curve for Block 5 has been influ- 
enced largely by subject 54. The recent addition of three other subjects to the pr 
group has resulted in an even more markedly flattened N group curve with little 107 
provement in performance evidenced from Blocks 1-5. 
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PROLONGED PROLONGED 
NEUTRAL SUCCESS-REWARD FAILURE- REWARD SUCCESS-REWARD — FAILURE-REWARD 


ү wet DW 
КОР СЭРЭЭ, 


ТО COMPLETE TASK 


Performance on eoch block expressed os percent of performance on Block 1(805651007,) 


MEAN TIME REQUIRED BY INDIVIDUALS Ss 


Em FACE E SSF = 25 
52345 12345 12345 ! 3 45 123 
BLOCK OF TRIALS 
(3 days per block) 
FicunE 2 


curves, The PSR and PFR curves also appear markedly similar. These 
Suggested similarities in performance between the various groups жые 
tested by over-all group, inter-group and intra-group comparisons as e- 
scribed below. 


Over-all Grou p Comparisons 


46 preliminary step a simple analy: ) 
ether the means (using converted scores р е 
Eroups differed Eres from each other. This analysis yielded an F 


Tatio of 1,12 which, for 4 and 20 27, did not permit р а че 

YPothesis. Similarly, an analysis of variance of the means tor a 5 "Ra 
trials (both success and failure) for the four experimental groups 25 (F— 
fated that there were no significant differences between the groups \ = 


1.44; 
44; 3 and 17 d.f.). ese results: (а) Any modification in 
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Inter-Group Comparisons 

Two types of inter-group comparisons were made. Each experimental 
group was compared with all other experimental groups with regard to 
the mean performance for all blocks of trials tested under incentive condi- 
tions. In addition each of these mean scores for incentive conditions for 
each experimental group was compared with the mean performance of the 
Neutral group on parallel blocks of trials. The means and sigmas (percen- 
tage values) for these comparable blocks for all groups are presented in 


Table 2. 


TABLE 3 


MEANS (PERCENTAGE SCORES) AND SIGMAS FOR COMBINED INCENTIVE 
AND NON-INCENTIVE BLOCKS OF TRIALS FOR ALL GROUPS 


Non-Incentive Blocks 


Combined N SR FR PSR PFR 


Blocks Mean Sigma — Mean Sigma — Mean Sigma — Mean. Sigma Mean Sigma 


1,2,3,4,5 94.55 3.06 
1,35 94.87 2.37 94.07 8.62 89.46 2.99 
15 94.27 1.50 94.82 4.16 96.28 3.52 


Incentive Blocks 


Combined N* SR FR PSR PFR 


з Р " igma 
Blocks Mean Sigma — Mean Sigma | Mean Sigma Мсап Sigma Mean Sign 


24 — 0941 435 ва 950 779 291 " 
234 947 494 862 634 849 45 


Г ў = " rally 
* Represents non-incentive blocks of trials of the control group which are tempo 


equivalent to the incentive blocks of the experimental groups. 


The results of z-tests (unrelated measures) for significance of differences 
between these various group means are tabulated in Table з. They may 
be summarized as follows: (a) The performance of the SR, FR, and Р he 
groups under material incentive conditions was significantly superior 10 : 
performance of the N group (under temporally equivalent trials) тұла 
under verbal praise alone, Although the mean score of the PSR group м 3 
superior to that of the N group, this difference merely approached pae 
cance. (^) With the exception of the superiority of the FR group 19 Ей 
РЕК group, there were по significant differences among the experimen эн 
groups in their motor performance during trials in which “success 
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“failure” in achieving material rewards was operative. (c) There was a 
slight, although non-significant, tendency for superior group performance 
under “failure” conditions as compared with “success” conditions. 


Intra-Group Com parisons 

To ascertain whether subjects in each of the experimental groups showed 
an improvement on incentive trials relative to their performance under the 
neutral trials, ¢-tests (related measures) for the significance of differences 
between the means of the incentive and non-incentive blocks were done 
for all four experimental groups. To test whether similar changes occurred 
p the Neutral group, 7-tests were also made comparing the mean per- 
formance of the N group on equivalent blocks of trials. The mean and 
sigma values (in percentage scores) for these comparable blocks of trials 
for all groups are presented in Table 2. 


TABLE 4 


TABLE OF INTER-GROUP /-ТЕ è 
SIGNIFICANCE OF DIFFERENCES BETWEEN MEANS (INDEPENDENT 
MEASURES) OF INCENTIVE AND NON-INCENTIVE 
BLOCKS OF TRIALS 


Level of Significance 


Groups and Blocks Compared t df 
М (2,4) vs, SR (2,4) 2.6 8 « 05 
N (2,4) vs. FR (2,4) 572 4 ст 
М (2,3,4) vs. PSR (2,3,4) 1.83 6 NS (< 20) 
М (2,3,4) их. PER (2,3,4) 2.68 7 25 
5К (2,4) vs. FR (2,4) 72 10 NE 
SR (24) vs, PSR (2,34) 91 8 NS 
= (2,4) vs. PER (2,3,4) 79 9 NS 
а (24) vs. PSR (2,34) 244 8 № (< 10) 
Ps (2,4) ез. РЕК (2,3,4) 2.67 9 «45 
R (2,34) vs. РЕК (2,3,4) 30 7 NS 


The results of these 10515, which are summarized in Table 4, indicate 


$ i " » 
= following: (а) The SR, FR, and PFR groups showed a significant 
wil OYement in performance under the incentive conditions as contrasted 
With the non-incentive conditions. For the PSR group, which also showed 


Improy, dies 
Provement, these differences merely approach significance (p). 
show any comparable improvement. 


in achieving material rewards were 
performance of these cerebral 
f verbal praise failed to do so. 


us, Tr group, however, failed to 

CHective į мана» and failure 
Palsieg СЫП markedly improving the motor 
ildren, whereas the invariant usc © 
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The upward trend of the PSR and PFR curves over Blocks 2 to 4 sug- 
gested that, as these incentive conditions continued, the material rewards 
may have gradually lost their reinforcement value. To test this hypothesis, 
the mean scores for cach group on blocks 2 and 4 were compared to see 
whether performance on the latter trials was significantly slower. The results 
of t-tests (related measures), however, indicated that there were по signifi- 
cant changes in performance over these trials for either the PFR or the 
PSR groups. 


TABLE 5 


TABLE OF INTRA-GROUP 7-TESTS: 
SIGNIFICANCE OF DIFFERENCES BETWEEN MEANS (RELATED 
MEASURES) OF INCENTIVE AND NON-INCENTIVE 
BLOCKS OF TRIALS 


Blocks Compared t df Level of Significance 
М (1,3,5) vs. N (2,4) 58 3 NS 
SR (1,3,5) vs. SR (2,4) 5.05 5 «0! 
FR (1,3,5) vs. FR (2,4) 6.96 5 «0! 
PSR (L5) vs. PSR (2,5,4) 2.48 3 NS (<.10) 
РЕК (1,5) vs. РЕК (2,3,4) 6.00 4 « 01 
Discussion 


The results clearly indicated that the invariant use of verbal praise, simi- 
lar to the type usually employed by physical and occupational therapists 
during treatment, had little effect in modifying the motor behavior of cere- 
bral palsied children. The introduction of material incentives, however 
markedly improved their performance of a simple motor task. It was ap- 
parent from examination of the curves of all experimental groups that the 


increments in performance during incentive trials were a function of the 


mere presence of the material incentives rather than of success or failure 


in achieving them. 

| Examination of Table 2 suggests that the FR condition was most effec- 
tive both in improving performance during the incentive blocks and in 
transferring such effects to the subsequent neutral trials. Thus, the 
group performed better than all other groups on the final block of neut? 
trials (block 5). In addition the PFR group performed as effectively 2$ 
the PSR group on the pegboard task. 

On the basis of these results, it becomes difficult to accept any generati! 
assumption that handicapped children adapt less adequately to frustrating 
situations than to non-frustrating experiences. The children tested under the 
FR and РЕК conditions were subjected to marked frustration since, in тай y 


alized 
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instances, these sub У ested сопсыгг with other с. ren who 
jects were tested concu entl th hi 14 h 
y ther chi 
were being run under "success conditions.” 
It became know е еп о пе hospita at, w. 
№ р: 
А à n among th childr f the hospit | that, hile the 
failure subjects were unable to achieve the candy prizes, other ( success ) 


childre: у Wi 1 i 
n, who were bein tested at a different time during the same day. 
g , 


were su 1 ini 
ccessful in gaining these rewards, Nevertheless, the members of the 


emt eae 
ig i - through their verbal statements to E, continued to mani- 
ae ЕЕ to improve in the hope of securing the material 
verbally нае any of the children in the other groups, these subjects 
oe mri and hostility. Some expressed preference or 
тазға тіні € psyc zer who had not participated in the experi- 
Me ud acci a expressed a dislike of the experimenter ог made semi- 
Marne Ч Е gestures toward him. Such behavior, however, was not 
= nor did it interfere with the subjects’ efficiency in performing th 
otor task. т. 
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reaches an asymptote after but a few repetitions of the task. The curve 
of performance for a more difficult task reaches an asymptote more slowly. 

Examination of the curves for the individual subjects in the N group 
indicated that an asymptote in the curve of daily performance (not pre- 
sented) was reached by the 8th to roth trials (2nd or 3rd days). Since the 
“habit strength” apparently approached its maximum during the Block 1 
trials, it seems clear that the performance on subsequent blocks of trials 
was being modified by the incentive conditions rather than by learning 
factors. This heightens the importance of the improvement which followed 
the introduction of incentive conditions, since far less behavioral variation 
would have been expected after an asymptote in the performance curve 
had presumably been reached. 

This attempted separation of motivational factors from learning factors, 
however, restricts the generalizations that can be made about the cerebral 
palsied child’s efficiency of performance under frustrating conditions. It 
cannot be stated with certainty that the incentive conditions would have 
similar consequences in the performance of a task that is learned less rapidly 
and with greater difficulty. We are, therefore, limited in what we can say 
about the effects of incentives on the learning that occurs in the course of 
treatment since a large number of the motor tasks which are taught in 
the departments of physical and occupational therapy involve long periods 
of learning. This is certainly true of the self-help skills. 

In addition, it is possible that a more complex motor habit might be 
more susceptible to disruption under frustrating conditions than the simple 
habit of the present experiment, since the complex habit would be less 
easily overlearned within a short period of time. The use of more complex 
motor tasks in further experimentation would permit the drawing of broad- 
er inferences regarding the advisability of modifying hospital training pro- 
cedures, 

Certain conclusions, however, regarding hospital evaluation and training 
procedures may be derived from the present study. It is apparent that the 
constant use of verbal praise produces little modification in motor behavior; 
material incentives, although initially effective, may decline in reinforcement 
value if used repeatedly. Occasional variations in the incentive conditions 
used during training would seem to provide the increments in the level 
of motivation necessary to facilitate the cerebral palsied child's learning 
of those complex motor tasks which represent the goals of treatment. 

There is an added diagnostic usefulness suggested by the results of the 
study. The fact that handicapped children often reach behavioral plateaus 
in learning specific skills poses a diagnostic problem. Are these plateaus 
caused by lagging motivation, a physiological limit based upon physic 
disability, or a period of "incubation" in which more complex motor pat 
terns are being integrated? Variations in training procedures, through ^ 
use of material incentives during such periods, could help the therapist t° 
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determine whether motivational factors are contributing to the failure to 
make further progress in treatment. 

There is a final, broader implication suggested by the study. The results 
of this investigation are in substantial agreement with the results of other 
learning studies of a similar nature with non-handicapped subjects. Al- 
though there are very few studies of the learning processes of cerebral pal- 
sied children, there is available a large storehouse of empirical data on the 
facilitation of human verbal and motor learning through the manipulation 
of a wide variety of experimental conditions and techniques. Such pro- 
cedures offer potential suggestions for modifying the training methods used 
in the treatment of cerebral palsied patients to induce more efficient and 
more rapid acquisition of those skills which are necessary for the social and 
physical growth of these handicapped children. 


SUMMARY 


The present study sought to evaluate the effect of success and failure in 
sccuring material rewards on the cerebral palsied child’s speed of perform- 
ance on a pre-functional type activity. Twenty-five cerebral palsied children 
were required to place pegs into a series of holes on a wooden pegboard 
for four trials daily for fifteen days. Five groups of subjects were used: 
(a) Neutral group (N) served as a control group and was motivated 
throughout by verbal praise alone; (b) Success-Reward group (SR) was 
motivated by verbal praise plus the attainment of candy rewards; (c) 
Failure-Reward group (FR) was distinguished by verbal reproof and loss 
of candy rewards. The SR and FR groups were trained under “neutral” 
conditions for days 1-3, 7-0, and 13-15 and under “success” or “failure 
conditions respectively for days 4-6 and 10-12. (d) Prolonged Success- 
Reward (PSR) and (e) Prolonged Failure-Reward (PFR) groups ‘were 
tested under prolonged “success” and “failure” conditions (days 4-12). 
Speed of performance was the response measure employed. | | 

The results were as follows: (а) N group subjects showed little modifi- 
cation in performance throughout the practice trials. (^) Both SR, FR, 
PSR, and PFR subjects improved in performance during the "success and 
"failure" trials, but these effects did not generalize to subsequent N-trials. 

The implications of these results for treatment procedures with cerebral 


Palsied children are discussed. 
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